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The Whole delivered in a plain and 
eaſy Manner. 
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N this Second Volume I have endeavoured to 
ſuit the Taſte of both the Man of Buſineſs, 
and the ingenious Student, and hope I have 
not given juſt Cauſe to either to imprecate Ven- 

geance on the Author for trepanning his Caſh, and 
fraudulently involving him in the vaſt Expence of 
a beloved HALT Crown! Since in this ſmall 
Compaſs he will at one View find, not only a great 
Variety of Improvements never before publiſhed, but 
alſo all that is curious or uſeful in the beſt Authors. 
For, in my Opinion, to publiſh a Man's own Im- 
provements only, and neglect or flight thoſe of 
others, equally valuable, indicates a very high De- 
gree of Pride, and very little Regard to the Rea- 
der, who is ftill left under the Neceſſity of pur- 
chaſing and reading over many Volumes, for what 
2 have been compriſed in the laſt Perfor- 
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mance : Not that I think any Writer ſhould take the 
Liberty of rifling a well - wrote Book, fo as to 
hurt the Author, or the Bookſeller ; but with ſome 
Particulars we may make free, without Prejudice to 
either, if at the ſame time we have Honeſty enough 
to acknowledge from whence they are taken, Yet 
I am perſuaded, that, notwithſtanding all my Care, 
there will lie two grand Impediments in the Way 
of this Compendium: The firſt and principal is, 
that few are curious in theſe Matters ( although, 
after a moderate Knowledge of Letters and Wri- 
ting, Arithmetic is, indiſputably, the moſt uſeful 
Part of human Learning) the Generality of Pa- 
rents being content with their Childrens Abilities in 
Figures, when they can perform a few ſimple Caſes 
in Addition and Subtraction, or at moſt Multipli- 
cation and Diviſion, they commonly hurry ing them 
away from School, as thoroughly qualified in the 
neceſſary Parts (whether intended for Trades os 
the Univerſity) at the very Time they are only pre- 
pared for entering into thoſe Rules which can be 
of any material Utility to them, either in Trade or 
the Calculation of common domeſtic Aﬀairs. The 
Conſequence of which is, that yow may often ſee 
a grave Judge on the Bench, and a ſmart 
at the Bar, in the midſt of his moſt florid and ele- 
gant Harangue, pitifully puzzled and put to Silence, 
when an impertinent arithmetical Calculation in- 
trudes itſelf into the Caſe before them: And does 
not that Merchant (or Gentleman) who is incapa- 
leave it very much in the Power of his Clerk (or 
2 Steward) 
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PREFACE. N 
Steward) to defraud him, and greatly retard his 
Succeſs in the World? If we deſcend .yet lower, 
are not the Heads of Families liable to be impoſed 
on by their Servants; and every Perfon (unſkilled 
in Figures) in danger of being a Loſer by every 
Knave he deals with? In fact, he who is content 
with his Knowledge of Figures before he underſtands 
the RuLEt or TREE Direct, PrRacTice, and 
InTEREsT, has but very little Advantage of him, who 
is totally ignorant of this noble and moſt uſeful 
Science; ſince, what little he is capable of, will 
generally be performed with great Labour, Diffi- 
culty and Uncertainty. And yet, how many in- 
conſiderate Parents ſend their Children to an im- 
proper Maſter, only becauſe he is a Relation, an 
Acquaintance, a Cuſtomer, or (O Shame and Ig- 
norance ! ) becauſe he teaches a trifle cheaper than 
a Man properly qualified? And yet never reflect, 
that they are all the while throwing away their 
Money, and, what is much more confiderable, and 
never to be recovered, their Child's invaluable 
Time! And very poſlibly have thereby prevented 
him from becoming a fortunate, and a happy Man, 
a ſeaſonable Support to their old Age, and an Ho- 
nour to his Country ! 


And how many, even where both Life and Pro- 
perty are concerned, are more affiduous to be 
thought qualified, than to be ſo in reality, when, 
perhaps, half the Pains they take to paſs themſelves 
for what they are not, would make them what 


they ought to be? I mean Sea-faring Gentlemen 
A 3 pro- 
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profeſſing the Art of Navigation, who are too often 
content with a ſlight ſuperficial Knowledge of that, 
upon which their future Fortunes, their own Lives, 
and the Lives of many innocent Perſons committed 
to their Charge, intirely depend; and generally 


| ſeek no more than what will barely paſs Examina- 


tion (which 1s often a mere trifle) while others are 
advanced by Intereſt, or a favourable Recommen- 
dation, without any Examination at all. Nay, many 
gay young Gentlemen, who are in haſte to be finiſh- 
ed without the Trouble of thinking, ſeem rather 
afraid of knowing too much, than of knowing too 
little; and are more ſolicitous to know who teaches 
cheapeſt, and diſpatches a Gentleman quickeſt, than 
who teaches beſt, | 


For this Freedom of Speech I hope to be ex- 
cuſed, ſince thoſe whom it ſuits not, cannot be 
offended ; and to the other Part, it is intended 
rather as a cautionary Admonition, than as a Re- 


The ſecond probable Impediment is, that many 
Perſuns who are tolerably verſed in the common 
Rules, as they are commonly handled, may poſſi- 
bly expect to ſee all the Advantages of theſe Con- 
tractions before they are thoroughly acquainted with 
the Rules, and expert in the Practice; which, 
though very unreafonable, is often the Caſe, Peo- 
ple frequently exclaiming againſt the Rule, while 
the Defect is in themſelves. For it muſt be al- 
lowed, that thoſe Methods which are attended with 
much Difficulty in the Application, though ſhorter 
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PREFACE. vii 


in the Work, are not to be preferred to thoſe which 
are leſs complex, with a little more Labour in 
the Execution. But no Man can be a competent 
Judge on which Side the Advantage lies, but he 
who is thoroughly ſkilled and equally expert in both 
Rules. And to ſuch I ſhall willingly ſubmit the Trial 
of my Book, ſince I am certain (from t xperience) 
that they will find theſe as eaſily applied as the 
common Rules, and the Solutions generally — 
in half the Time and Work. 


It will very reaſonably 'be expected by the Sub- 
ſcribers, that I ſhould ſhew ſome ſatisfactory Cauſe 
for omitting the mathematical Part in this Volume, 
mentioned in my Propoſals: My Reaſon then is, 
that I find thoſe Books which contain leaſt, gene- 
rally ſell beſt, and the Charge of Printing obliges 
me to have ſome Regard to this Point; and there- 
fore I know not how what I have here done (though. 
I have omitted theſe abſtruſer Parts) may be ac- 
cepted ; for it is well known that thoſe Gentlemen 
who have never moved one Step out of the common 
Cart-road, but have taken a great deal of Pains 
(ſweating and tugging till their poor Heads ache) 
to explain to the Public what was well known to 
all moderately-converſant in theſe Matters, long be- 
fore they commenced Authors, and carefully hand- 
ed down to us by diligent Copiers and Plagiariſts, 
have beſt ſucceeded, becauſe their Ware ſuits every 
common Cuſtomer, while thoſe Books which con- 
tain any curious or uſeful Improvements, being ne- 
celfarily attended with a little more Difficulty, and 


therefore regarded only by the Ingenious and Com- 
A 4 petent 
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petent (who are perhaps not one in a hundred) lie 


moulding on the Bookſeller's Shelves, till he, poor 
Man! (who regards only the Gain) loſes all Pa- 
tience, and curſing his own fooliſh Head for ſuffer- 
jng that Blockhead ( the Author ) to impoſe ſuch 
Traſh upon him, throws the uſeleſs Lumber out 
of his Shop, or ſells it for waſte Paper, till by a 
regular Series of Promotions it at length arrives to 
the Honour of manuring my Lord Littlawit's Gar- 
den, lighting the important Pipe of ſome grave 
Jeathern Stateſman *, or perhaps ſerves for a Cover- 
ing to ſome of thoſe more valuable (that is, more 
faleable) Bocks; and thereby prevents the ſoil'd 
Finger of Sir Philamath Clumſey from cruelly ſpoil- 
ing the tender, helpleſs Offspring of an innocent, 
harmleſs Author : However, if I have omitted the 
mathematical Part propoſed, I have introduced other 
Things more generally uſeful, and the Price is in 


N. B. Thoſe Articles marked thus +, in the Table 

of Cantents, being chiefly Matters of Curioſity, 
| the trading Accumptant may omit them; all the 
refl, (except a few Things in Multiplication and 
Divifon, applicable only to particular Caſes) bs 
will find of general Uſe in Buſmeſs, 
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+ qgDDT TION perform'd by Subtraftion 1 

2 + Subtrattion perform'd by Addition 3 
*3 To ſubtratt ſeveral Sums at once, without wri- 

ting down the Sum of the Subtradtars 3 


MULTIPLICATION, 


*; Multiplication perform'd by Diviſion —— 
+ 
5 Þ+ To give the > © a ed Maker © 
(or Decimal) uſing only one Figure of the 
given Multiplier — ; 4 
6 To give the Product 82 
aut multi lyin ay F ure 
Makin - 1 
7 Te give Product by any r RE. 
(or ag Iren —_—_ 6 
8 To give the Produtt by any | <> 282 of 
Subtraction 
9 To multiply by any Number, ” right-hand 
Figure is any Fa. Jug "2 being 9's; 
giving only the Product * 
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10 To give the Produ of any Number of 9's 
by the ſame, by Inſpection — — 

11 To multiply any Line of 9's by any Digit, 

Inſpection 

*12 To find the Product by any Line of 1's, by 

Addition, giving only the Anſwer 

13 The ſame perform'd more elegantly by Sub- 

traction 


* The ſame further improved. See 
the Concluſion. —_— 


*14 To multiply by any Number, giving only the 
raduct — 
15 A general Contraction in Multiplication 
*16 To contract Multiplication, when there are 
many Decimals in either Fafttor | —— 
17 To give the Produtt of any Number by a vul- 
| gar Fraction, tuithaut multiplying by the 
Numerator, as the common Rule directs 
18 To multiply different Denominations by any 
Digit with o's annexed, giving only the 
rade 
19 To multiply different Denominations by any 
| whole Number, without any Reduction 
20 To give the total Yalue of ſeveral! unequal 
(er equal) Numbers of Things, ſold at 
different Rates, at once, viz. without find- 
ing the particular Amounts 
21 + 7 reduce Pence to Shillings, without di- 


| viding by 12 
22 + To reduce Shillings to Pence, without mul- 
tiplying by 12 | 
23 To multiply different Denominations by ditts, 
without reducing either Factor; which 
may be per form ' d by gruing only the Pro- 


duct in many Caſes — — 


Page 
10 
10 


13 


22 
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1224 To multiply Pounds, Shillings, Pence and 
Farthings by any Digit with Cyphers an- 
nexed, giving only the Product 


The fame applied to any different De- 
nominations. See the Concluſion. 
Curious Contractions in Multiplication. 

See the Concluſion. —— 


DIVISION. 
*25 Diviſion perform'd by Multiplication — 


*26 To find the true Remainders at every Step of 


component Diviſion 
27 + To determine the exact Remainder of any 
Diviſion, before you begin the Diviſion 
28 To give the Quotient of any Number, divided 
by any aſſign d Number of ( circulating ) Fi- 
gures, with a Fraction annexed, by mul- 
tiplying by a ſingle Figure 
29 To divide by a Fraction, without multiplying 
by its Denominator 
30 To determine the Quote of any Number di- 
vided by any Number of g's, by Addition 
or Subtrattion 
31 To divide by any Number, whoſe right-hand 
Figure is any Digit, the reſt being 9's, 
without multiplying the Diviſor by the Juo- 
tient figure at any Step 
*22 A Contraction in Diviſion of Decimals 
*33 To divide by 2, proceeding from right to left, 
and the Uſe theres 


*34 To divide different Denominations by ditto, 


without any Reduction 


To ws any Number of 's (or any 
known Multiple, or aliquot Part there- 
of) by Inſpection. See the Concluſion. 
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2256 4 general Rule to work by may 40 
30 Tra work all Caſes by Diviſion 40 


37 To bring the middle Term to the higheſt 

Denomination, rather than to the loweſ? 
38 When the middle Term contains ſeveral De- 
nominations, you need not reduce it, as the 
common Rule directs 
39 1 when the firſt Term is neither an 
aliquot Part, nor Multiple of the third, 

and ts leſs than the third — 

— Caſe 2. When the firſt exceeds the third, 
and is neither an aliquot Part nor Mul- 


tiple thereof 

40 Contrattion, when the Difference of the fir/t 
and _ Terms is an Part or 4 
tiple of the frf 

41 To wor all 200 of the Rule of Three Di- 
rect᷑, without the Produ of the 
fecond and third Terms 


42 A general Contrattion — 


43 To f 
Rule of Practice 


PRACTICE. 


44 Hows of Ges of the Rule of Three by the 
Rule of Practice, whatever the firſt Term is 
*,5 A general Contraftion in Praftice 


*,6 To aloe all Caſes 0 774 Practice by the ali 
* and Mu 2 8. and 
mpounds, VIZ. 2 en, the Price 
F4 


- 25. whatever Price ts 


47 To the Price of any 93 of Cts. 
narters and Pounds, &c. at 28. per 


Ct. by Taſpeftion, and to apply the ſame with 
greet Advantage to all Caſes of Praetice 


41 


42 


45 
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46 
47 
48 
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48 To find the Price at 28. another way 
Ditto, 


warters and Pounds at 11. ener of On: in 
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other Rate, very 2 68 
** ny 2 Ligue, 888 22 
Hd. 4 71 
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76 


55 Having the Amount of any 
find the Pric 2 the proper pea 

rice of one iar 
Denomnmations 


By theſe two Articles, all the common 
Caſes of Trade are ſolved, conciſely, 


by two general Rules. 


— One Dueftion of Practice ſolved 20 Ways 
( which may be 4 generally) to fhew at 
one View the different Methods of Solution, 
and varying the Parts 


90 
To caltulate the moſt uſeful Caſes of Trade 
in Mind, with great Expedition and Eaſe. 

36 To reduce Pounds Sterling to Guineas, in 


Mind, and to reduce mw Fr, 
in Mind — 100 


$7 To caff up Goods fold by the Ct. in Mind 101 
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(of 6 Score) in Mind 


260 To caſt up Goods fold by the Theuſand, in 


in — — 


*61 To cast up Liquors fold by the Gallon, Hhd. 


or Ton, in Mind 


62 To caft up Goods fold by the Groſs, or great 
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109 


Groſs, in Mind — 110 
63 To caſt up the Price of Goods fold by the Chal- 
dron or Buſbel, in Mind 112 


64 To caſt up Goods or Metals ſold by 1 * 
weight, in Mind. See Art. 53. Caſe 3. 113 
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—Caſle 2. Having the quarterly Expences 
given, to find the weekly, in Mind 116 
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to find the dail, in Mind — 17 
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tions into Decimals, and vice verſa. 
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an aliquot Part or Multiple of 100 
82 To find the Int. at any Rate, for any Num- 
ber of . Days, expedition 


83 + 2 curious « Method of finding the Diſcompt 
any given Sum i 
— 4 eviations in Diſcompt — 


2 mple Intereſt decimally 
Compound [ wy — 
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5 When the given Duantities are equal in 
Quantity (or Number) but fold at diffe- 
rent Rates 
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Ex. Divide 8764755097655 by 9999999 


Anſwer 876473 Quote. 
6064098 Remainder. 
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1. 


DDr 0 . 
Perform'd by Subtraction. 


ULE. Subtrat one of the given 
Numbers from an Unit, with as many o's 
annexed as there are Places in ſaid given 
Number, and from the Remainder ſub- 

tract another of the given Numbers; and again from 

the laſt Remainder ſubtract another of the given 

Numbers, and fo continue, till all the given Num- 

bers are uſed as Subtractors. But, when any Re- 

mainder is leſs than the next Subtractor, you muſt 
prefix a ſufficient Number of g's to that Remainder ; 
and then annexing as many os to the aſſumed Sub- 

| B trahend, 


2 ADDITION. 


trahend, as have prefixed 9's to the Remainders, 
call this Number your complete aſſumed Subtra- 
hend: Then from your complete aſſumed Subtrahend, 
ſubtract the laſt Remainder, this Remainder is the 
total Sum ſought. 


Example. Having 1 98 . and 999 ff. and 
87 5. and $734 B. of Tobacco, 'tis requir'd to 
find the eight by Subtraction only. 

Aſſum. Sub. =100 106000 Comp. Aſſ. Sub. 
— 98 — 82 laſt Remainder. 
9902Rem. Anſ. 99918 Total ſought, 

— 999 
8903 Rem. 
98816 Rem. 

— 98734 


. . -82 laſt Remainder. 


2. 
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Perform'd by Addition. 


Rule. When the upper Figure is the greater, 
find how much you muſt add to the under Figure, to 
make it equal to the upper, ſo much put down : 
When the under exceeds, find how much muſt be 
added thereto to make it equal to 10, ſo much add to 
the upper Figure; put this Sum down, and catry 1 
to the next under Figure, and fo proceed. 


3 . 
To ſubtraft ſeveral Sums at once, without putting 
dawn the Sum of the Subtractors. 


Rule. Subtract the Sum of each perpendicular 
Column (as you add) from the correſponding Figure 
in the Subtrahend, and carry 1 for every 10 in the 
Subtraction, rejecting the Tens in the Addition. 

Example. From 59638570 
426830 

Take 5 260735 

29007 


Anſwer 58921938 Remainder. 


Subtraction may alſo be perform'd by taking the 
lefler Figure in either Line (when there are but two 
Lines) from the greater in the other; but theſe be- 
ing Matters of Speculation only, I ſhall not inſiſt 
upon them, that I may have the more room to ex- 
plain the uſeful Parts, 
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Perform'd by Diviſion. 


Rule. Take the reciprocal Decimal of the leſſer 
Factor for a Diviſor to the other Factor, the Quo- 
tient is the Product ſought. 


Ex. Multiply 46789837 568 by 125. 
Rec. Dec.,...8) 
Anſwer 5848729696000 the Prod. ſought. 


5 


To multiply by any whole (or decimal) Number, uſing 
no more than one Figure of the given Multiplier. 


Rule. Multiply the Multiplicand by any (affign'd) 
Figure of the given Multiplier, then multiply the 
whole Multiplicand by the Difference of this Figure, 
and the next neareſt (in ſimple Value) thereto in the 
Multiplier; which Product add to, or ſubtract from, 
the former Product, according as the latter Digit is 
greater or leſs than the former, and put down this 
Sum or Remainder, in its proper Place, viz. the 
right-hand Figure thereof under the Place of the 
multiplying Digit; and fo proceed through all the 
Places of the given Multiplier, 


Ex- 


w 


MULTIPLICATION. 5 
Example. Tis required to multiply 467898 37 568 
by 65879, uling only the Figure q thereof as a Mul- 
tiplier, 
46789837568 =a 
©0 © © 9 


421108538112. = — — = 9a 
374318700544. =c=b—a-- = 8. 
327528862976. =d4=c—a----=7. 


280739025 4108. S =d—a--=6.... 
233949187840 2.2... 25 


3082467709142272 = Prod. ſought = 65879a 


In this Example we have the Product by all the 
Figures after the firſt, by Subtraction only; and we 
might have obtain'd it by Addition only, if we had 
begun with the 5. 


6. 


To give the Product of any Multiplication, without 
multiplying by any Figure of the given Multiplier. 


Rule 1. Subtra& your given Multiplier from the 
next greater round Number; and having multiplied 
your given Multiplicand by this Difference, ſubtract 
the Product from the Product of your round Number 
and Multiplicand, the Remainder is the Product 
ſought. 

Rule 2. Subtract your given Multiplier from 1 
with as many o's annext as there are Places in the 
Multiplier ; then having multiplied your given Mul- 
tiplicand by this Remainder, ſubtract the Product 
from your Multiplicand with as many o's annext (or 
ſuppos'd annexed) as there are Places in the given 
Multiplier, this Remainder is the Product ſought, 


B 3 Ex- 


6 MULTIPLICATION. 


Example, 'Multiply 46789837568 by 599997, or 
by 999995- 


By Rule 1. 46789837568 600000 
- "WY — 599997 
Take 140369512704 Dif. 3 


from 2807 390254080c000 Prod. by 600000. 


Anſwer 2807 3762171287 296 Product fought. 


By Rule 2. 46789837 568' 000000 


I000000 XR 5 
— 999995 — 233949187840 
3 5 467896036188 12160 Product. 
7. 


To multiply by a Number conſiſting . any aſſign d Num- 
ber of Places, giving only the Product, by dividing 
by a ſingle Integer. 


Caſe 1. To multiply by any given Line of 37˙ (as 
3333. &c.) with the Frattion 4 annexed, giving 


only the Pr 


Rule, To your given Multiplicand annex as 
O's as there are Places in the integral Part of your 
Multiplier, one third of this increaſed Multiplicand 
is the Product ſought. But, if you ſeek the Pro- 
duct by the whole Number only, then from the for- 
mer Product, you muſt ſubtra + of the given Mul- 
— the Remaindir is the Frodeft Gughd 


Caſe 


enen - 


wr * N any Number having 1 in the 
re/ 


2 6's with 4 3 (as 
15140 giving only the Produt. 


Rule. Annex as many 0's as there are Places in 
the integral Part, and divide by 6; but for the Pro- 


duct by the whole Number, ſubtract 4 of the given 
Multiplicand. 


Caſe 3. To multiply by a Number of this Order, 
90909-rT, or 9090, Cc. 


Rule. Annex one o more than the Number of 
integral Places, and divide by 113 but for the whole 


Number, ſubtract Ar in the former Example, and 
in the latter. 


Caſe 4. To multiply by any Number in this Form 
8333+, giving only the Product. 


Rule. Annex one © more than there are Places 
in the integral Part, and divide by 12 ; for the Pro- 
duct b — whole Number, from the former Product 
ſubtract , of the given Multiplicand. 


Caſe 5. Forgthe Product by 11115, &c. 


Rule. Annex as many ©'s as there are integral 
Places, and divide by 9; for the Product by the whole 
Number, ſubtract + of the iO _ 8 

Ex. *Tis requir'd to multiply 46789837568 by 
1428575, giving only the Product. * 

To do this, you need only annex ſix o's to the 
given Multiplicand, and divide by 7, the Quote is 
the Product ſought. 


7 ) 46789837 568000000 


Anſwer 66842625097142855 Product ſought. 
B 4 Again, 
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Again, if the Product by 142857 only were re- 
quir'd, you muſt ſubtract J of the given Multipli- 
cand from the above Product. 


Ex. 7) 46789837568 + 5 


| 6684262 509 7142855 
— 668426250945 = + 


Anſwer 6684255825451776 Product ſought. 


I have here placed the Subtractor in its proper 
Place, to make the Operation clear to the Learner ; 
but it may be as eaſily ſubtracted as it ſtands in the 
frſt Product, and then there will be one Line fewer 
in the Work. 

And in like Manner may the Product by any cir- 
culating Numbers of theſe Forms (whether whole 
or decimal) be obtain'd. 


8. 


To give the Product! by any Number of g's by 
Subtraction. 


Rule. To the given Multipliaand annex as many 
©'s as there are 9's in the Multiplier; then from this 
increaſed Multiplicand ſubtrat the given Multipli- 
cand, the Remainder is the Product ſought. 


Ex. Multiply 46789837568 by 999999. 


46789837 568000000 
— 46789837568 
Anſwer 46789790778162432 Product ſought. 


Note, The Wark is as eafily perform d, by giving only 
the Product; and the Rule is as applicable to Deci- 
mals as whole Numbers. 


9. 


A 
t 
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9. 


To multiply by any Number, whoſe right-hand Figure is 
any Digit, the reſt being g's, giving only the Produtt. 


Rule. Annex to the Multiplicand, as many 0's 
as there are Places in the given Multiplier ; then from 
this Sum ſubtract (as you multiply) the Product of 
the given Multiplicand by the Difference between the 
right-hand Figure (of the Multiplier) and 10, this 
Remainder is the Product ſought. 

Ex. Multiply the above Multiplicand by 999996. 


46789837 568000000 10 
— X 4 — 


Anſw. the Prod. is 467896 50408649728 4 Dif. 


Hence, we have theſe Contractions, viz. 


To multiply by any Numbers in the following Forms, 
giving only one Line and the Product, viz, 


I 2 3 4 
Forms, 333, &c. 1199988, &c. 1111, Oc. gogo, &c. 


For the firſt Caſe, take ; of the Product by as 
many 9's as there are J's in the given Multiplier. 

For the 2d Cafe. Multiply by as many 9's leſs 
two, as there are Places in the given Multiplier, and 
take 12 times this Product. 

For the 3d Caſe. Multiply by as many 9's as there 
are 1's given, and take + of this Product. 

For the 4th Caſe. Multiply by as many 9's more 
one, as there are Places in the given Mulcphier, and 
take of the Product. 


1 Ex- 
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Example. Multiply the foreſaid Multplicand by 


119999988. 
— 46789837568. 
467898 328890162432 
X 12 


Anſw. the Product ſought 561477994668 1949184 


10. 


To multiply any Number of 9's by the ſame Number, 
by Inſpection, 


Rule. Put down as many g's leſs one, as there 


are 9's in the given Number, and one 8; then put 
down as many o's as you have put down 9's, then 1. 


Example. Requir'd the Square of 999999. 
Anſwer 999998 οο Product ſought. 


11. 


To multiply any Line of g's by any one of the nine 
Digits, by Inſpection. 


Rule. To the right of the given Multiplicand, 
excluding one q, put down — of 10 above 
the multiplying Digit; and to the left put down 
2 Exceſs of g above the right-hand Figure, thus 
ound. 


Example. Multiply 999999 by 97. 


5999993 10—7=3 andg—3=6 


8999991 10—9 i and g—1=8 


Anſwer 96999903 Product. . 


12. 


„ „ „ n e e SH 
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12. 


To multiply by any Line of 1's (as 1111, &c.) givi 
. only the ok #4 „Ane . 

Rule. Put down the right-hand Figure of the 
Multiplicand under its Place there; then put down 
the Sum of the two firft Figures of the Multiplicand 
(as in common Addition, vzz. carrying the Tens, 
and putting down the reſt) then tae Sum of the three 
- firſt Figures, and fo on till you have taken into one 
Sum as many Figures of the Multiplicand as there 
are Places in the given Multiplier ; then reject the 
laſt right-hand Figure, and take in the next left-hand 
Figure of the Multiplicand (ſtill adding at every Step 
as many Figures as there are Places in the Multiplier) 
till you have taken in the higheſt Figure of the Mul- 
tiplicand ; after which, continue adding all the Fi- 
gures in the laſt Step, except the right-hand Figure 
thereof (viz. omit a Figure at every Step) till you 
have taken in the higheſt Figure of the Multiplicand 
alone, which finiſhes the Work. 

Caſe 2d. But obſerve, that if there are more 
Places in the Multiplier than in the Multiplicand, 
you muſt (after you have taken in the higheſt Place 
of your Multiplicand) continue putting down the 
Sum of your whole Multiplicand till you have got a 
Product · figure under the higheft Place of your Mul- 
tiplier, and then proceed as in the firſt Caſe, putting 
down all at every Step except the right-hand Figure 
of the preceding Step, till you have taken in the 
higheſt Figure of the Multiplicand alone. 

Caſe 3d. When there are o's intercepted, then 
proceed as before for the Product by the 1's to the 
right of the o's, till you have got a Product-figure 
under the firſt of the 1's to the felt of the o's; then 
multiply by the left-hand 1's (as before directed) and 
add the Product to the Product by the right-hand 1's, 
fill keeping as many Places in the Multipl:cand be- 
tween the Products (or Sums) as there are 0's 11 my: 

I ul- 
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Multiplier, till you have finiſhed the Product by the 

right-hand 1's ; after which finiſh the Multiplication 

by the left-hand 1's only, and the Work is done. 
Ex. to Caſe 1. Multiply 46789837568 by 1111. 


Product ſought 519835095 38048 
Ex. to Caſe 2d. Multiply 4237 by 111117. 


Product ſought 470777 307 

Caſe 1. Firſt 8, then 6 +8, then 5 +6 +8, 
then 7 +5 +6+8, then 3+7 +5 +6, &c. 
adding 1 to every Step for every Ten in the Sum at 
the preceding Step. 

Ihe beſt Explanation of Caſe 3d. will be to com- 
pare the contracted Work with the Work by the 
commen Rule, as they ſtand below. 

Example, Multiply the above Multiplicand by 
111100011 in one Line. 

46789837 568 
111100011 


46789837568 
46789837568 . 
46759837505 > ©. 
46789 bee, 
4678983758. 
46789837 598. 


519835 146849301 3248 Prod. by the common Rule. 


46789837568 
HET: n by the Contraction. 
519835 1468493013248 
Caſe 4. Alſo, it is evident, that if we multiply 


the laſt Product by 4, we ſhall have the Product * 
the 


en &. na 
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the given Multiplicand by 444400044 ( becauſe 
ITIIOCOLL X 4 <= 444400044); and if we multi- 
ply the Product in the firſt Caſe by 6, we ſhall have 
the Product by 6666. 

And thus may any whole Number or Decimal be 
multiplied by a repeting Digit, giving only one Line 
beſides the Product, or by giving only the Product, 
if we multiply every Product-hgure as it is found, 
by the repeting Digit. 

Caſe 5. Some other Examples, 

9837508 9837568 9837568 
X1114 X41 1141 


39359272 1091970048 10929538048 X 1111 
1091970048 39350272 29512704. & 3 


10959050752 - 40442242048 - 11224665088 


Though I have here given two Lines in the Work 
(to explain the Operation) yet one Line will be ſuffi 
cient, if to the Product by the 1's we add the Pro- 
duct by the Digit at every Step, putting down the 
Sums as they are found. 


13. 
To give the Product of any Number by any Line of 
1's, by Subtractiou. 


Rule. Proceed as before, till you have got a Pro- 
duct · figure under the higheſt Place of the given Mul- 
tiplier ; then if the Numbers carried to and from the 
laſt Step are equal, the Difference of the higheſt Fi- 
gure of the preſent Step, and loweſt of the laſt added 
to or ſubtracted from the Sum at the laſt Step (ac- 
cording as the former is greater or leſs than he he) 

ives the Sum at the preſent Step, &c. But, if the 
— carried to and from any Step are unequal, 
then their Difference muſt be ſubtracted from the 
higheſt (or left-hand) Figure of the preſent mw 
© 
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the Number carried exceeds the Number to be car- 
ried, otherwiſe the Difference muſt be added; and 
then find the Difference of the higheſt Figure of the 
preſent Step, and loweſt of the preceding Step, and 
proceed with it as before. And thus proceed, till you 
have taken in the higheſt Figure of the Multiplicand : 
_ which proceed thus, viz. If the Number to 

arry from the laſt Step exceeds the Number carried 
8 it, you muſt ſubtract this Difference from the next 
Figure to the left of the loweſt Figure of the laſt 
Step, (otherwiſe add) and then ſubtract this Remain- 
der (or Sum) from the Sum at the laſt Step; and 
at every ſucceeding Step, add the Difference of the 
Numbers carried to and from the preceding Step, to 
the next Figure to the left of the laſt Subtractor; 
which Sum ſubtracted from the Sum at the laſt Step 
leaves the Sum at the preſent Step; and thus proceed 
till you have us'd that Figure of the Multiplicand next 
to the higheſt as a Subtractor, which finiſhes the Work. 

Examp. Tis requir'd to multiply 46789837 568 
by 1111 by Subtraction, giving only the Product. 

Ikihgfedcba 
46789837568 
Anſwer 519835095 38048 Product ſought. 


EXPLAVATION. 
8 | 6+8=14 | 1+5+14=20 | 1+7 +205 28 | 
323. and —5 + 28 =23 | 8—6=3, and 
2+23=25 | 9—$=4 4+25=29 | 8—7=1, and 
TIM | 1 F7—3=5, and „ | 
8--6=2, —— += J—4= 5, and 
—5+33=28| 775 and —9 71282 19 


1+47=8, and —8+19=11 | —6+11=5 | Finis. 
14. 
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14. 


77 multiply by any Number, viz. Whale or Decimal, 
giving only the Product. 


Rule. Put down the Product - figure of the firſt 
Figure of the Multiplicand by the firſt of the Multi- 
plier—To the Product of the ſeeond of the Multi- 
plicand by the firſt of the Multiplier add the Num- 
ber to carry, and the Product of the firſt of the 
Multiplicand by the ſecond of the Multiplier, and 
carrying for the Tens in the Sum, put down the 
reſt.— To the Product of the third of the Multi- 
plicand by the firſt of the Multiplier add the Num- 
ber to carry, and the Product of the ſecond of the 
Multiplicand by the ſecond of the Multiplier; and 
the Product of the firſt of the Multiplicand by the 
third of the Multiplier, carry the Lens, and put 
down the reſt, and ſo proceed till you have multi- 
plied the higheſt of the Multiplicand by the loweſt 
of the Multiplier. Then multiply the lat or higheſt) 
of the Multiplicand by the ſecond of the Multiplier, 
add the Number to carry; and the Product of the 
laſt but one of the Multiplicand by the third of the 
Multiplier, and the Product of the laſt but two of 
the Multiplicand by the fourth of the Multiplier, &c. 
— Then to the Product of the laſt of the Multipli- 
cand by the third of the Multiplier add the Number 
to carry, and the Product of the laſt but one of the 
Multiplicand by the fourth of the Multiplier; and fo 
proceed till you have multiply'd the laſt of the Mul- 
tiplicand by the laſt (or higheſt) of the Multiplier, 
which finiſhes the Work. 


Example. Multiply 5321415 
By 2354 


Product 12526610910 


Ex- | 
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EXPLANATION. 
$zxXxX4=wolixe+i+$X3c 3! 
PO EOS ESE SES 1 
TT JZ TA IJ T IXI | 


3X4+3+2X5+1X 3 
5X4+3+;3.a5+2x3+1x2=46| 


5X5+4+3X3+2X2=42|5X3+4+3X2=25 | 
5X2+2=12|. 


By much Practice in this Method, a good Ac- 
comptant may become expert and ready in the Ap- 
plication of this Rule; but till then he will find it 
more troubleſome and tedious than the common Rule. 


15. 
A general Contraction in Multiplication. 


When any Figure, or Number of Figures in the 
Multiplier, is a Multiple or aliquot Part of ſome 
other Figure or Figures in the Multiplier, you may 
take a like Multiple or aliquot Part of the Product 
by the one, for the Product by the other; but ob- 
ſerve to place the firſt Figure of this Product under 
the firſt (or right-hand) Figure of the preſent mul- 
tiplying Figures. 

Ex. Multiply 46789837568 =a 
By 19249696248 


374318700544 =6b --- - --- - = 8a 
1122956101632. =c=3b - - - - - - 240a 
4491824400528. . . =4=4c - - - =gboooa 


4503428286244864=e=b+c+d=96248a 
g006856572439728..... =2e= 192496000004 


P. 9006901 50677 2 59044864 \....- 192496962484 


MT A kr oe © 
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This is ſuffici explain'd in the Margin ; where 
the Letters — their oppoſite — 

Here we have the full Work in five Lines (beſides 
the Anſwer) which would have required eleven Lines 
by the common Rules. Nor is-there any more Dif- 
ficulty in finding the Product of ſeveral Figures (at 
once) by this Method, than in finding the Product 
by a ſingle Figure by the common Rule. 


16. 


To contract Multiplication when there are many Deci- 
mals in either Factor. 


Rule. Invert the Multiplier (or decimal Factor) 
and ſet the Unit's Place of the Multiplier under that 
Figure of the Multiplicand, whoſe decimal Place you 
intend to keep in the Product. Then in multiply- 
ing, always begin (every Product- line) with that Fi - 
gure of the Multiplicand which ſtands directly over 
your multiplying Figure, and place the ſeveral Pro- 
duct-lines even at the right Hand. But obſerve to 
add to the firſt Figure of every Product - line, the 
Number to be carried from the Product of the two 
next right-hand Figures of the Multiplicand by the 
multiplying Figure. Note alſo, that if the Product 
of the right-hand Figure of theſe two omitted Fi- 

has more than 5 over the Tens (or under 
Fen) then add one more to the Number to be car- 
ried for the Tens. | 


438 MULTIPLICATION. 
Example. Multiply 467,89837568 by, 142857, 
i the Product. 


giving 5 Decimals in 
467,89837508 rejected. 
X 758241,0 
4678983 
1871593 
93580 
37432 } 
2340 
327 
66,84255 Product ſought. 

7 
which is the exact Product to the fifth decimal Place, | 
as requir'd ; hence this contracted Work is ſufficient- 
ly exact, and faves forty-cight Figures in the Work. 

ra 
of 
17. 8 


To give the Praduct of any Number by a vulgar Frac- 
tion, without multiplying by the Numerator, as the 
common Rule directs. 


Rule. Divide the given Multiplicand by the De- 
nominator of your Multiplier, this Quotient multi- 
ply by the Difference of the Numerator and Deno- 
minator of your multiplying Fraftion, which Pro- 
duct ſubtract from your given Multiplicand, if your 
Multiplier be a proper Fraction, otherwiſe add; the 
Difference or Sum is the Product fought. 

Exam. Multiply 347 565 16, 3 by 155; 


41367) 34756516, 3 (7958, 9 Quote. 
— 4355 — 95506, 8 = Product by X 12 Difference. 
Diff. 12 | 


Anſwer 346610095 Product fought, 


Exam. 


17777 
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Exam. 2. Mulptiply 569376 by 3243. 


9) 569 376 
| — 63,264 Quote. 


'Anſwer 569312, 7 36 Product fought: 


In the firſt Example we fave 50 Figures. 
And if the ſecond be wrought by the common 


Rule, twill require nine times the Number of Fi- 


gures requiſite by this Rule. 


18. 


To multiply different Denominations by a Digit with 
O's annexed, giving only the Product. 


Rule. Multiply the given Denominations ſeve- 
rally by the given Digit, and to each Denomination 
of the Product (wrote down ſeparately) annex as 
many o's as were given in the Multiplier. 


* 


The Work. 


J. 4. d. 
Ex. Multiply 376 - 15 - = - 9 by 8000 
X8 


— 


ü—ü— © 


Anſwer 3008000 1200000 72000 Pr. ſought. 
+ 6300 -+600[0 


— —— — 


Alſo 3014300. the Pr. in the prop. Expreſſion. 


And certainly this is much ſhorter than to reduce 
the given Sum to Pence, and again (after multiply- 
ing by 8000) reduce the Product to Pounds, &c. 


C 2 19. 
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19. 


To multiply different Denominatious by any whole 
Number, without any Reduction. 


Rule. Multiply as in whole Numbers, eſteeming 
every Denomination in the- Multiplicand an inde- 
pendant Multiplicand, and conſequently keeping the 
— in the Product ſeparate, and under 
their Correſpondents in the Multiplicand. 

Ex. Having bought 357 Houſes, at 2631. 15s. 
104. per Houſe, one with another, what is the 
Amount ? 


2 5, * 
263 = — -—- 15 —- - - 10 
1841 105 - 70 
1315. 75. $0.7 
789 45 30. 
93891 5355 12) 3570 
T_ 6d. 
P 
Anſwer 941731. 125. 2.68 
Hence all — of the Rule of Three may 
de wrought without reducing either the ſecond or 
third Term. | 
co 
is 
Fi 
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20. 


To give the total Value of ſeveral unequal (or equal) 
Numbers of Things, ſold at different Rates, at once; 
viz. without finding the particular Amounts. 


Rule. Reduce the unequal Numbers to equal 
Numbers (or one common Number) increafing or 
decreaſing their Rates (inverſely) as you have de- 
creaſed or increaſed their reſpective 1 and 
then find the total Value of the common Number (to 
which they are reduced) at the Rate of the Sum of 
the reduced Rates, this will be the total Amount 
ſought. 

Ex. Bought 50 Hogs at 21. 6s. each; and 20 
Sheep at 21. 35s. 4d. and 100 Bullocks at g/. 16s. 
64. each; and 80 Horſes at 8/, 16s. 3d. each; 


requir'd the total Amount, without finding the par- 
ticular Amounts. 


Or thus, 

> „ 4. 

100 Hogs at — x 3 023g x8 9 

100 Sheep at— 0 8 8 58) o 10 10 

100 Bullocks at 9 16 66123) 12 5 72 

100 Horſes at—7 1 0: 5C $8 16 3 
1800 230 10 55 P. by 10 

＋ 45 16 8 X 8 


Anſ. 1845 16 8 Ant 1845 16 8 


And in like manner you may reduce all to the 
common Numbers 50 or 20; and bere the Work 
is given in about one fourth Part of the Number of 
Figures requiſite by the common Rules. 


C 3 21. 
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21. 
To reduce Pence into Shillings, without dividing by 12. 


Rule. From one tenth of the given Number of 
Pence, ſubtract one fixth of this one tenth, the Re- 
mainder is the Anſwer. | 


Ex. In 436977 Pence, how many Shillings ? 


Vulgarly. - Decimally. 
6) 4359745 6 ) 436977 
— 728223 7282,95 


Anſwer 36414 + Shil. An. 364 14,75 Shil. 


22. 
To reduce Shillings into Pence, without multiplying by 12. 
Rule. To the given Shillings annex o, and add 


one fifth of this. 
Ex. In 364 43 Shillings, how many Pence ? 


V. Decimally. 
5) 39414077 36414735 
+ 72828 3 + 72829,5 
Anſwer 436977 Pence. Anf. 43697 71] Pence. 
23+ 


To multiply different Denominations by different Denomi- 
nations, without reducing either Factor, which may be 
perferm' d, by giving only the Product in many Caſes. 


Rule. Subtrat the inferior Denominations of 
each Factor (ſeverally) from an Unit of the higheſt 
Denomination, and call theſe Remainders the Diffe- 
rences of their reſpective Factors; thdn to the _ 
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duct of the whole Number plus 1, multiply'd by the 
whole Number of the other Factor plus 1, add the 
Product of the Differences; from this Sum ſubtract 
the Sum of the Products made 12888 the 
Difference of the one Factor by the whole Number 
of the other Factor plus 1; this Remainder is the 
Product ſought. 

But when the whole Numbers of the Factors are 
equal, the Rule may be expreſſed thus; wiz. 1ſt. Sub- 
tract each Factor from the given whole Number 
plus 1, and add theſe Differences. 2d. From the 
Square of the given whole Number plus 1, ſubtract 
the Product made by multiplying the Sum of the 
Differences by the whole Number plus 1.—3d. To 
this Remainder add the Product of the Differences, 
this Sum is the Product fought, 

Ex, Admit a Room meaſures 10 F. 11 J. gP. 
Square, what is the Area of the Floor ? 


11 whole Number +1 


X 11 : 
— 6 Sum of the Differences. 
* 4 „ IC II 
Square 1210 0 — 
—5 6 = 66 Prod. Sum Dif. by whole. 


[Num. + 1 
F 5 & 0 a M0 ” ” 
Anſwer 120 6 6 0 9 (9 = 3 X 3 P. of the Diff. 


Examp. 2. Multiply 19/. 19s. 1134. by 19/7. 
I95. 113d. in the ſhorteit Manner poſſible which 
is by the above Rule.) 


20 
X 20 


4007. os. od. 
— 10 ( 20. Xx 44d.) 


Anſwer 399 19 2955 (Ad. XA XNA Are.) 
C4 Here 
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Here is the full Work, not a ſingle Figure being 
omitted. Therefore, to ſhew how much Labour is ſaved 
by this Rule, (and to ſhew the common Methods 
of working theſe kind of Queſtions) I ſhall give the 


Work of this Queſtion by the common Rules. 
Thus, 
6:36 5. 
19 19 112 20 
20 12 
399 240 
12 4 
4799 | 
4 960 
19199 57609 
19199 8640 
172791 9216000 
172791 
172791 
19199 


— — — 2. $ 4. 


9216) 3686016 (01 ( 399 19 2:45: 
92121 
91776 
883201 
20 


9216) 176640020 ( 19 -, 
84480 


9216 ) 184344 (24. 
Tis | Toro b 


Or 


10 


+4» vi- oK 
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Or thus, 
1 
Ig 19 112 
X 10 
199 19 92 
* X 2 
399 19 7 
— 19 19 114 
— 1840 
— 
379 19 74 | 22— 
10s. 1 22 22229 19 II; 3360 
54.14 — 24 19 1115 3600 
4.231 — 283 19 11 | 2542. 
84.2 3 ---=-==0 13 312 2 
2d. ——-=-—-=0 3 3278 1822 
1d. 2220 1 7259 33376 
AGS! d 0 921222 
enen 
399 19 27 
24. 


To multiply Pounds, Shillings, Pence and Farthings by 
any given Digit with 22 annexed, at once, with- 
out any Reduction of the given Denominations, 


Rule 1. Multiply the Farthings by the given Digit 

excluſive of the 0's) and carrying the Pence of the 
uct in mind, put _ the odd Farthings remain- 
ing (in the Margin, or any where apart). 


2. 
3 
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2. Multiply the given Pence by the Digit, and to 
the Product add the Number (of Pence) carried from 
the Farthings ; then find how many Shillings in theſe 
Pence, which Shillings carry in mind, and put down 
the odd Pence (if any) under the former odd Farthings. 

3- Multiply the right-hand Figure of the given 
Shillings by the Digit, and to the Product add the 
Number (of Shillings) carried from the Pence; and 
carrying in mind one for every ten in this Sum, dar 
_ down the reſt under the former odd Pence and Far- 
things : Then multiply the left- hand (given) Shillings 
by the Digit, to the Product add the Number car- 
ried from the laſt Product, put down the odd 1 of 
this Product (if any) to the left of the former Shil- 
lings, (already put down) and carry halt the reſt to 
the Product of the given Pounds by the Digit (mul- 
tiplisd as in common). 

4- But, obſerve to put the right-hand Figure of 
the Product of the Pounds by the Digit (under the 
given Pounds) as many Places to the [ef of the Unit's 
Place, as the multiplying Digit is to the left of the 
Unit's Place in the given Multiplier, reſerving the 
vacant Places of the — for the Pounds, to be 
brought thither from the marginal Work. 

5. Alſo, obſerve to place all the Numbers wrote 
down (v:z. Farthings, Pence, and Shillings) even 
at the right-hand. Then to reduce the marginal 
Work, and fill up the vacant Places in the Product 
ſought, proceed thus, viz. 

6. Having annexed as many 0's to the Denomi- 
nation firſt wrote down in the Margin, as there ars 
Places in the given Multiplier to the right of the 
multiplying Digit, reduce the Farthings (wrote down 
in the Margin) to Pence, annexing theſe Pence to 
the Pence formerly wrote down, and put the Re- 
mainder (if any) in the Place of Farthings. 

7. Reduce the Pence to Shillings, annexing theſe 
Shillings to the Shillings formerly wrote down, and 
put the Remainder (if any) in the Place of Pence. 
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8. Reduce the Shillings to Pounds, and put the 
remaining Shillings (if any) in the Place of Shil- 
lings ; and annex the Pounds to the Pounds formerly 
wrote down in their proper Place. | 4 


5, 
Ex. What coſt 5000 Acres of Land at 39 18 114 
per Acre? — 


l. 199 $ 80 08s 


* Ve 
3 — 
| 2 
Reduced 
4) 3000 f. 
12) 10750 | 104. 
. 1 210) 14895 | 155. 


744 &. 


Now transferring theſe marginal Numbers to the 
vacant Places of the Product, we have 199744 1. 
155. 10 d. the Product, or Anſwer, But there is 
no need of both theſe Operations in the Margin (the 
ſecond alone being ſufficient) though J have given 
both, to explain the Rule. Nor is there any Neceſ- 
ſity for the whole Work of the ſecond Operation in the 

argin ; ſince the laft reduc'd Denominations may 
de put down in their proper Places in the Product, 
as they are found. Alſo the Diviſors (4, 12 and 20) 
being always known, need not be put down ; there- 
fore the full Work may ſtand thus, viz. 


"as at 


3000 | Farth. 39 18 114 
10750 | Pence. 


14895 | Shill. 199744 15 10 Anſwer. 


EXPLANATION. 


5 times 3 /. is 15Ff. (or 3d. 3.) that is 3F. to 
put down, and 3d. to carry. — 5 times 11 4. is 
4 
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55 d. and 3 d. carried is — (or 45. 10 d.) chat is, 
10 d. to put down, and 45. to carry. 5 times 8 f. 
is 40 . and 45. carried is 44. that is 45s. to put 
down, and 4 to carry. Again, 5 times 1 and 4 car- 
ried is 9. chen puring down the odd I to the left of 
the 4 Already put down, I 4 (viz. the half of 8) 
to the Product of the Pounds, which makes 199 (ot 
199000) Pounds, which I put down in the Place of 
W Then for the Margin. 

I. 3000 Farthings divided by 4, the Quote 7594 
falls to the right of the 10 d. formerly put 2 
makes the whole 107 50 l. 5 

2. Then theſe Pence divided by 12, the 
895 5. falls to the right of the 14 f. formerly put 
down (the 10 d. remaining I directly carry to the 
Place of Pence in the Product). 

3. The (14895) Shillings I divide by 20, the 
Quote 7447. I place to the right of the 199 former- 
ly pat down, and the remaining 15 5. I put. in the 

ace of Shillings, which finiſhes the Work. 

And by this ule may the Product of the ſecond 
and third Terms, in all Statings of the Rule of 
Three, be found, and all Caſes of Practice wrought, 
as may be ſeen in theſe Rules, 


 —_— 


DIVE 


DIVISION. 


25. 
To perform Diviſion by Multiplication, 
Rule. Multiply the Dividend by the reciprocal 
Decimal of the Diviſor, this Product is the Quo- 
tient ſought, 


Ex. Divide Wang by 78125. 
. -128 recip. Decimal. 


nnn q 


374318700544 
561478050816 


Anſwer 598909,9208704 the Quote ſought. 


26. 


To find the true Remainders at every Step com- 
ponent Diviſſon. 


Rule. Multiply each Remainder rg 
cedent Diviſors (except its own) deve f + 
to the Sum of theſe Products add the firſt > | 
der; this Sum is the complete Remainder. And 
this Rule determines the Remainder at every Step. 


Ex. 


30 DIVISION. 


Ex. Divide 6398 (which call a) by the compo- 
nent Parts of 1512. 


2— 41 46398 +2 Remainder. 


1599 + 3X4+2=14= 2d Remain. 


— 


66 


6 
a = 216] 9 | 266 + 5XbX4+3X4 T2134 
7 


— 34 Remainder. 
- + 1Xx9X6X4+5X6X4+3X 
4+2=350=4th Rem. 
| Ons 4; and Remainder = = 350. 


Or thus, 
6398 


15997 


4 
6 2 = = uf Remainder. by 
9 


26624 = 2d Remainder. 


134 = == 26 SU 
7] * 


0 350 = complete Remainder as before. 
4.41 512 == the given Diviſor. . 


Hence, thoſe who underſtand vulgar F — 
will 2 underſtand the Reaſon — 
Rule ; ſor the Remainders in the firſt —4 are 
found in the ſame Manner as the Numerators of 
the Fractions in the latter, ſo that the Rule ſaves 
the Trouble of finding the Denominators, each of 
which is always equal to the perſect Diviſor of that 
Step to which the Denominator belongs. 
Or the complete Remainder may be found Rule 


vid 
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Rule. Subtract the Product of the given Diviſor 
by the laſt (or requir d) Quote, from the given Di- 
vidend, this Remainder is the perfect Remainder. 


6398 the given Dividend. 
Ex. 1512 X 4 = 6048 


350 the complete Remainder. 


27. 


To determine the exact Remainder of any Diviſion, 
— you begin the Diviſion, or know any Part of 
the Quote. 


Rule. Turn the given Diviſor into a (reciprocal) 
Decimal for a Multiplier, and find the Decimal of 
the Product ; then this Decimal being divided by the 
Multiplier, the Quote is the Remainder fought. 

Ex. Suppoſe 896783476824 were given to be 
divided by 625, I defire to aſſign the Remainder, 
without performing the Diviſion, or knowing any 


Part of the integral Quote. 


6824 
5. . 16 reciprocal Decimal. 


759184 Decimal of the Product. 


Then 
„ . 16) ,9184 ( 574 the Remainder ſought. 
118 | 


64 


Q 


Hence, 
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Hence, having determined Remainder by this 
Rule, we may aſſign an infinite Number of Numbers 
(as quickly as they can be wrote down) which being 
divided by the ſame Diviſor, will leave the ſame 
Remainder. And thus may a Maſter prove his 
Scholar's Diviſion-Sums, without taking the Trouble 
to examine the Work: Alſo, he may ſet all his Scholars 
(who are learning Diviſion) different Sums, and yet 
the Proof of one will be a Proof of all: And in 
ſome Caſes the Remainders only are uſeful, as in de- 

termining Leap- Year, &c. 


28, 


To divide by any aſſign d Number of ( circulating ) 
Figures, with a Frattion annexed, giving only the 
Quote. 


Rule. See Multiplication of Circulates (Page 5. 
Art. 7.) And whatever Number was a Diviſor there, 
muſt (in a correſponding Caſe) be a Multiplier here ; 
alſo, inſtead of annexing o's (as you did there to 
— Multiplicand) you muſt point off a like Num- 

r (in your Dividend) for Decimals here, the Pro- 
duct thus found is your Quote ſought. 

Ex. Divide 263836976853 by 142855, giving 
only the Quote. 


2638 369,76853 
X 7 


— — — 


Anſwer 18468588,37971 the Quote ſought. 


29, 


DIVISION. 22 


29. 
To divide by a Fraction, without multiplying by its 


Denom 


Rule. Divide your given Dividend by the Nume- 
rator of the Diviſor; this Quote multiply by the 
Difference of the Numetator and Denominator of 
your Diviſor, and add the Product to your Dividend, 
if the given Diviſor be a proper Fraction, otherwiſe 
ſubtract, the Sum or Remainder is the Quote ſought, 


Example. Divide 5888472 by £322. 

6722 ) 5888472 ( +876 
$1087 
40332 5889348 the Quote fought, 


0 


30. 


Ta find the 283 of any Number FELT, by any Num- 
ber of g's, 2 Addition or Subtraction. 


Rule. Add the left-hand Figure of every partial 
Dividend to the reſt of that Dividend ; then if this 
Sum is leſs than the Diviſor, the added Figure is the 
Quotient-figure, and the Sum is the juſt Remainder 
at that and ſo proceed while the Sum is leſs 
than the Diviſor. 2d. But if the Sum exceeds the 
Diviſor, at any Step, the Quote-figure (of that Step) 

is equal to che added 5 1, and the Diviſor 
fubtracted from the id Sum leaves the Remain- 
der of. that 

Note. If all the Figures in any partial Dividend 
are g's, the Duate is 1, and the ainder 0.—But 
if * partial vid 5 ” than the wore put © 


12 


* 4 CY 
— ht —-—4 — —̃ — 
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in the Quote, and bring down your next Figure (as 


in common.) 


Ex. Divide 46789837568 by 999999 
+ 4 
#789877 (46789 Quate, 
+6 
#898835 
7 
$988426 
+8 
9884348 


+9 
884357 Remainder. 


Example, To the ſecond Part of the Rule divide 
49984627 by 999. 


49984627 ( 50034 Quote, 


it, ne reft being 2 
eee 


* Rule. 
Particular ViZ. e of aig he the be f 


DIVISION. 35 
gure of the partial Dividend at every Step (as beſore) 


add the Product of this Figure by the Exceſs of 10, 
above the right - hand Figure of the Diviſor. 


Ex. Divide 267898 37 568 by 999996 o 
+ 16=4X4 (46790 Quote. | —6 


789997 Exceſs 4 
 +24=4X6 
#9oo2rs 

+28=4X7 


9002436 
+36=4X9 


— — — 


. 24728 Remainder. 


Note, The left-hand Figure of the Dividend may 
be added at every Step without putting it down, 


32. 


To perform Diviſion of Decimals ſhort, when there are 
2 Decimals in the Dividend, and the Diviſor is 
86» | 


Rule 1. Whatever Place of the Dividend corre- 
ſp with the Unit's Place of the Diviſor at the 
Step of the Diviſion, the ſame Place muſt the 
firſt Figure of the Quote have. 
2. 4 the Diviſion, reject the laſt right-hand Fi- 
gure of the Diviſor at every Step (inſtead of bring- 


= down a Figure, as in common) and make the 
ng Remainder the Dividend for the new Diviſor at 

every Step; and thus continue the Diviſion till the 
his Diviſor is exhauſted. 


ure by D 2 Ex. 
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Ex. 99,5678 ) 46789837568(,0469931 Quote. 
99,567 | 696271 
9,956 | 98869 
995 | 9265 
9,9 | 310 
99 | 13 
4 Remainder. 


I have here put down Diviſor to explain the 
Work. But you need only put a Daſh over every 
' Figure rejected as you proceed, to ſhew it is omitted. 
Note, At the firſt Step, we ſeek how oft g into 4,6 
r 99, into 4,67) ; therefare Zn the Unit's Place 
of the Divifer, correſponds with the 7 in the ſecond de- 
cimal Place of the Drvidend ;, therefore (by the Rule) 
the firft Figure (4) of the Duote muſſ be put in the ſe- 
cond decimal Place, 


33 


To divide by 2, beginning the Work at the Unit's Place 
of the Dividend, and proceeding from right to left, 


Rule. Put down the half of the greateft even 
Number in every Digit, (proceeding from right to 
left) except when an odd Number precedes (or is to 
the left of) the Digit you are halving, in which Caſe 
add 5 to 2 half of the 
Digit (or Cypher) and 2 down the Sum. 
a ote, Inſtead of adding 5 to half the Digit, you 
may ( of you 7 add 4 to the Digit, and put dotun. 
* half the Sum excluſive of the odd 1 (if aw.) 


Example. 


4674982 (2 
2337491 Quote. 


Thus 


the greateſt even Number in the. 
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Thus 
The; of 2 is 1 the z of 18 is 9g | the 3 of ꝗ is 4 
the 2 of 14 is 7 the 1 of is 3 the f of 6 is 3 
the 1 of 4 is 2 


The Uſe of this is, that we may multiply by any 
Number, and the Fraction , without putting down 
a Line in the Work for the Fraction. 

And this may be done, by adding the half of every 
Figure (in the Multiplicand) to the Product of that 
Figure by the multiplying Digit, as you multiply. 


Example. 4674982 
* 92 


44412329 Product by 9 · 


9 times 2 is 18, and 1 is 19 | 9 times 8 is 72, and 
I is 73, and q is 82, &c. 


| 34. 
To divide different Denominations, by different Deno- 
minations of the ſame kind, without any Reduction; 


the higheſt Denomination of Diviſor and Dividend 
being the ſame. 


Rule. Seek how oft the whole Diviſor is con- 
tain'd in the firſt, or two, or three, Sc. firſt Figures 
of the whole Number of the Dividend (rejeRing the in- 
ferior Denominations of the Dividend till all the whole 
Numbers thereof are brought down) put the proper 
Figure in the Quote ; then from the partial Dividend 
(or whole Number uſed) ſubtract the Product of the 
whole Diviſor and Quote-figure; to the Remainder, 
multiplied by 10, add the next Figure of the whole 

D 3 Num- 
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Number of the Dividend, this Sum is the new Di- 
vidend for the next Step, to be divided by the given 
Diviſor as before, and thus proceed till you have 
brought down all the Figures of the whole Number 
of the given Dividend; then to the laſt Remainder 
add the inferior Denominations of the given Divi- 
dend; if the Sum is leſs than the whole (or given) 
Diviſor, it is the complete Remainder ; but if not, 
divide it by the given Diviſor, and add (not annex) 
this Quote-figure to the former Quote, the Remain- 


der at this Step is the complete Remainder of the 
' propoſed Diviſion, 


Note, The multiplying of the Remainder at every 
Step by 10, is no other than what is dene in all Divi- 
ſions; ſince to annex a Figure, is the ſame thing as to 
multiply by 10, and add the Figure annexed. | 


0 & -&. > 
Ex. 1. Divide 864 13 9 by 3 9 8. 


n 7: & 
3 9 8) 864 . ( 248 Abſtract. 
) 16 oo 80Produtt by 1o + 67. 
24 40 480 Product by 10 + 47. 
+ 40 


) 28 13 9|+135. 9d. brought down. 
x 16 5 complete Remainder. 
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Ex. 2. Admit the Content of a certain Street in 
Landon to be 20357 Feet, 6', 4", the Length being 
649 Feet, 8 In. 6 Parts, I demand the Breadth, with- 
out any Reduction of the given Terms. 


. E 
649 8 6) 20357 — 6—4 (31 4 Anſwer. 
) 857—106—64 
208 — 98—58 
+8 +4 
) 216 — 6—10 


o Remainder. 


In the firſt Example we ſave 32 Figures in the 
Work, in the ſecond 43 Figures are ſaved. 


D 4 THE 


[ 40 } 


DE BIDET e DEP ED 0 Wo 
THE RULE OF THREE DIRECT. 


35+ 
A general Rule to wwork by Multiplication only. 


Rule. Turn the firſt Term (or Diviſor) into a 
reciprocal decimal Fraction, and multiply the Pro- 
duct of your ſecond and third Terms by this Deci- 
mal, the laſt Product is the fourth Term ſought. 

Ex. If I pay 4961. 15s. 64. for 625 Yards of 
Cloth, what will 125 Yards coſt at that Rate? 


496,775 L. 
X 125 


2483875 
5961300 


62096, 875 
X ,. - 16 reciprocal Decimal, 


Anſwer J. 9, 358. 


36. 
To work all Caſes by Diviſion only. 
Rule. Divide the firſt Term (or Diviſor) boomer 


of the other two Terms, the other of theſe two Terms, 
divided by this Quotient, quotes the fourth Term. 


Yds, 
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Yds. 1 Yds. 


Ex. 3 colt 496 15 6, what coſt 125? 
125— 


U — 
Wy Anſ. 99 7 14 


The common Rule gives above one hundred Fi- 
gures in the Work. And here, the firſt Example is 
wrought by leſs than half that Number; and the ſe- 
cond by 4 Figures, beſides Queſtion and Anſwer. 


37. 


When the middle Term conſiſts of different De- 
nominations, then, inſtead of bringing it to the loweſt, 
you may (if you pleaſe) bring it to the higheſt, by 
increaſing the firſt Term, or decreaſing the third in 
the fame Proportion as you have increafed the mid- 
dle Term, 


A Yds. 
Ex. If 25 coſt 14 12 6, what coſt 36? 


x8 * 8 


— 


2,00 ) 1,17 


5385 Quote. 
X 6 
3,510 
X 6 


Anſwer 21,06 = 217. 15. 23 d. 
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Or thus, 
25 14 12 6——36 
5 X8 41) — 


. L m 9 
117 
X 9 

$,0) 105,3 

Anſwer 21,06 as above. 


40 Figures ſaved in the Work by either Method. 


38. 


When the middle Term contains ſeveral Denominations, 
you need not reduce it as the common Rule directs. 


Rule. Multiply the middle Term in the given 
Form by the component Parts of the third Term (if 
tis a compoſite) and divide the Product by the firſt 
Term; reducing the laſt Remainder of every Deno- 
mination to the next lower Denomination, and add- 
ing thereto the reſt of the ſame Denomination, which 
Sum divide by the given Diviſor, and ſo proceed. 

But obſerve, if the third Term is a prime Num- 
ber, then after having multiplied by the component 
Parts of the neareſt Compoſite; to or from this 
Product add or ſubtract the Product of the middle 
Term by the Difference of the compoſite and third 
Number, according as the Compoſite exceeds, or is 
leſs than the third Ferm; v:z. ſubtract if the Com- 
polite exceeds, otherwiſe add, the Sum or Remain- 
der is the Anſwer, | 


Yds, 


RULE OF THREE DIRECT. 43 


Yds. 5 Yds. 
Ex. If 625 coſt 496 15 6, what coſt 128 ? 
X 5 
2483 17 6 
XS 
12419 76 
Xs 


652096 17 6=125 times the m. T. 
+ 1490 6 6=3 times the mid. T. 


625) 63587 4 (101 14 9323 Anſw. 


A 1087 
462 
X 20 
n 
if 
ſt 9244 ( 14 5. 
1 2994 
1 494 
h X 32 
1- 
1t ) 5928 ( 94. 
= 625- 
rd 
is 


n Or 
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Or thus, 


Rule. For the Product of the ſecond and third 
Terms, apply the Rule given in Multiplication (p. 
18.) and for the Diviſion proceed as above. 


FA 5. d. 
496 5 — 
992 30 12 
3968 120 48 
* — J. J. 4. 
625 53488 1920 768 (101 14 9323 Anſ. 
9 
353 
X 20 
) 9180 5. 
2930 
430 
X 12 
) 5928 4. 
3104 
Or thus, 
Rule. Apply the Rule given (p. 23. Art. 24) for 
the Product. (P+ 23 24.) 
496 15 6 
oo d. — 
By 120 60. 3974 4 by 8 
a * 
31. — — 0, . 4. 
625)63587 4 (101 14 9333 Anſwer. 
| 1087 
402 
) 9244 
2994 
454 


) 5928 { 
SE 1 


RULE OF THREE DIRECT. 45 


I have not wrote down the Multipliers 20 and 12 
here, nor is it ever neceſſary, they being always 
known; for which reaſon I ſhall generally omit writ- 
ing them (and all ſuch common Multipliers) down 
for the future; which the Reader is deſir d to re- 
member. | 

Note, Theſe Rules are applicable to all Caſes, for if 
there are given add Weights or Meaſures in the third 
Term, you may multiply by the whole Number as above, 
and find the Value of the odd Weight, &c. by the Rule 
of Practice, which add to the former Product. 


39. 


When the firſt Term is neither an aliquot Part nor 
Multiple of the third, and is leſs than the third Term, 


Rule. Divide the third by the firſt, and multiply 
the middle Term by the integral Quote, to the Pro- 
duct add the Price of the Remainder. 


Yds. 138 Yds. 


Ex, If 35 coſt 42 16 115, what coſt 322? 
935) (9.Quote. 
7 Remaind. 


385 12 7x 
7=3= +811. 475 


Anſwer 394 4 0x 
70 Figures faved in the Work. 


Caſe 2. When the firſt exceeds the. third, and is neither 
| an aliguat Part nor Multiple thereof, 


Rule. Divide the fiſt by the third. and from 
the middle Term ſubtract the Price of — - 
I is 


46 RULE OF THREE DIRECT. 
this laſt Remainder divided by the integral tient 
quotes the fourth Term. * 


Yds. && 6 Yds. 
Ex. 35 —— 42 16 115 6. 


6) ( 5 Quote. 
Rem. 5 2 = — 6 2 $4 Price of 5 V. 


Quote 5) 36 14 63 S Pr. of 30 V. 
Anſwer 7 6 103: S Price of 6Y. 


70 Figures ſaved in the Work. 


40. 


When the Difference of the fr and thixd Numbers, is 
an al:quat Part or Multiple of the firſt, 


Rule. Take a like Part or Multiple of the mid- 
dle Term, as the Difference of the firſt and third is 
of the firſt, and add it to the middle Term if the third 
exceeds the firſt, (2d) otherwiſe ſubtract ; the Sum 
or Remainder is the fourth Term. 


. E <6 V. 
Caſe 1. 30 — 36 14 6 35 
Diff. 5 )—(6) +6 2 5 — 30 


$5 Diff. 
Anſwer 42 16 11 Sum S Price of 35 V. 
7 K&S J. 


Caſe 2. 35 — 42 16 11 —— 30. 
339 


Anſwer 36 14 6 Diff. Price of 30 V. 
The 


& 


Er 
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The common Rule gives 45 Figures in the Work, 

but by this Rule, the feſt Example is wrought by g 
Figures, and the ſecond by 5. 


41. 


To work all Caſes of the Rule of the Three Direct, 
without finding the Product of the ſecond and third 
Terms, 

GENERAL RULE. 


Multiply the middle Term by the Difference of the 
firſt and third Terms, and divide this Product by the 
firſt Term. 

Then 


If the third Term exceeds the firſt, add the Quote 
to the middle Term, otherwiſe ſubtrat ; the Sum 
or Remainder is the fourth Term. 


Example 1. 


Yards. J. & '< Yards. 
If 14284224 coſt 946798 19 93,what coſt 14284188 
; 396784 ) 1532309 (24. 390783 
Div 


1, reduc'd 
) 3064619 ( 75. 
287131 


) 3445581 ( 84. 
271309 


) 1085239 ( 2 f+ 
291671 
1 

946798 19 9 3 


2 7 8 311+ 230 


Anſwer 946796 12 1 0434444 
Here are above 300 Figures ſaved by the . 
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„ a 
Ex. 2, 35 — 26197 — 37 
X 2 35 
_ 2 Difference, 
35) 53 19 2(++1 10 10 Price of 2Y. 
18 26 19 7 Pr. of 35 V. 
)379 Anf. 28 10 f Pr. of 37 V. 
29 0 : | 
) 359 
0 - 
42. 


It is common in the Rule of Three, to divide the 
firſt Term, and one of the other two Terms, by ſome 
common Meaſure (when. they have any ſueh and 
then to uſe. the Quotients inftead of the Terms di- 
vided (which ſhortens the Work). But this Reduc- 
tion is not limited to a common Meafure (as is ge- 
nerally underſtood) for it holds alſo when the com- 
mon Diviſor is not a common Meaſure to the Terms 
divided ; and therefore may be applied more generally, 


Yds. 1 _ Yds. 
Ex. 1. 144 496. 15 6 126 
I 2  —— 12) — 
41 7 1% 10% 
X 10; 
413 19 7 
＋ 20 13 114 


r 3 


Anſwer 434 13 64 oy 


Sul 
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Or thus. - 


12) 496 15 6 


Sub. the Sum of theſe ba Fo 10 
F 


Anſwer 434 13 63 


In either of theſe we ſave above 60 Figures in the 


Work. 
. 1. J. 
E. 2. 126 434,078125 — 144 
12) 28 
10,5 ) $216,1375-+ ( 496,775 
1016 | 
711 
813 
787 
525 


$0 Figures faved in the Work of this Example. 


43. 


To prove all Sums of the Rule of Three by the Rule 
of Practice. 


Rule. Find the Product of the firſt and fourth 
Terms, and the Product of the ſecond and third 
Terms, by the Rule of Practice (as per Example) 
if theſe two Products are equal, the fourth Term (or 
Anſwer) is right, otherwiſe not. 


E Ex. 


50 RULE OF THREE DIRECT. 
Ex. Suppoſe theſe four Terms were given to prove 


the fourth Term. 


GS CB OS £5.44 & 5-6 
563 3 14—140 3 244 — 46 11 4—11 12 10 
WR & 
563 17 6 46 11 4 
X11 12 10 184 44 16 


6202 12 6 

10 =13==a8s 18 9 
. %% % 853 
44. — e 9 7115 


Pr. Ex. = 6564 8 104 


Proof. 


Or thus, by Art. 24. 


246202 12 6 
An 3 114 
== 9 7 + 


Pr.=6564 8 101 Ext. 


Product means = 6564 8 101 


0 1 60 
In £46 ; 84 
6519 6 8 
S 
29. == 11 12 10 
6 13 of 
9282 ＋· 3 64 
215.— = 0 4 135 


4. 

2 227 0 115 good. 

2222 © 117 77 
T 1 2795 


Un 
0 
(SS) 
— 
un 
O 
— 
28 
— 


Pr. GSA 8 101 mean 


* 


511 
8 5609 eee eee ee 


44. 
111 


The Application of this Rule in Buſineſs is gene- 
rally underſtood (and taught) as limited to thoſe 
particular Kinds of Queſtions in the Rule of Three 
Direct, whoſe firſt Term (in the Stating) is an Unit. 
But when the firſt Term is a large whole Number, 
or conſiſts of ſeveral Denominations; the Rule of 
Practice has not (to my Knowledge) been applied in 
theſe Caſes ; but they are always referr'd to the Rule 
of Three. 

Therefore, as the Rule of Practice is a ſhort and 
eaſy Method of ſolving all Queſtions to which it is 
applicable, I ſhall give a general Rule how to apply 
it to all mercantile Queſtions of the Rule of Three 
Direct (whatever the firſt Term is) and independent 
on this Rule, 


GENERAL RuLE. 
When the Price of ſeveral things is given, and 


*tis requixr' d to find the Price of ſeveral mina- 


tions of that Kind, at the ſame Rate; 

Suppoſe the given Price to be the Price of one of 
the given Things, and find the Price of the other 
given Quantity at that (ſuppoſed) Rate, by the Rule 
of Practice; then divide this falſe Value by the Num- 
ber whoſe Price was given, the Quotient is the Price 


fought. 
E 2 But, 


52 Perle. 


But, obſerve, that if that Quantity whoſe Price is 
given (in the Queſtion) conſiſts of ſeveral Denomi- 
nations, then you muſt (before you divide by it) re- 
duce it to one Denomination, and then multiply the 
falſe Value (found by Practice) by that Number 
which you have uſed as Multiplier in the Reduction 
2 firſt Quantity, and then proceed to the Di- 
viſion. 

Ex. If I pay 46 J. 105. 4d. for 100 Ct. what will 
50o Ct. 39. 14 5. coſt, at the fame Rate? 


1 | Or thus. 
46 10 4 
& $ <& 
* =; | 46 10 4 
2 * 23258 68 11616 
9. 388 | 23 52 — 
44. = == -8 68 | ve 2-9 


24. = 2 223 352 : 
rn, 5 19 3x 
14 i. = 4= $ 16 33 |. 232199 82 


, 


232 | 99 «+» 8; By © 19/80 


CCC 


19 | 80 d. 9168 
1 
137 Anſw. 2321. 195. $172 4, 


Here we fave above 100 Figures in the Work. 


Cy. 


© 
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Ct. q. 2 8 Ct. q. 15. 
Ex. 2. If 4 3 coſt 6 10, what coſt 6 2 14? 
X 4 


| x 
0 


19 3 


— 1 
19) 172 5 (9 1 388 Anſwer. 
I 


) 25 5. 
6 


) 72 4; 
15 


Here we have the Work in leſs than half the 


Number of Figures requiſite by the common Rule 
of Three. | 


E 3 Ct, 
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Ct. q. J. 


X 4 


8 


* 9 


35 490 16 


X 5 


2454 
27 
7 


5 4 
15 97 


2489 


I 15 
* 4 


7 ) 9956 


4 65 


5) 1422 


— 


6 437 


— 


Anſwer 284 


Ex. 4. What coſt 470 T. 17 Ct. 2q. if for 24 


9 3 * 


Ton I pay 396 J. 145. 74 d? 


11 


VO 


8)399 14 7 1 


27771 2 
158692 1 


347 2 


3 
8 

49 I" 9 2 
9 


4) 186810 6 8 33 
6) 46702 11 8 037 


Anſwer 7783 15 3 


Ct. q. i. 
Ex. 3. If 8 3 coſt 54 10 8, what coſt 45 2 16? 


Fx, 


= X 8 
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Ex. 5. If I pay 54“. 105. 8 d. for 36 Ct. 3. 20 5. 
what will 470 Ct. 2. 24 15. coſt ? | 


"495 Vas © 
54 10 8 


3817 6 8 8 800 
21813 6 8 14/6 2616 
1 —_ — 
715 97 
3 17 105 


36 3 20 25669 12 44 
X4 +5 X7 


147 179687 6 8 
X 7 X 2 
& 64 
2) 1034( 517 ) 359374 13 4( 695 2 34:7 Anſw. 
4917 
2644 
59 


) 1193s. 
159 


) 19124. 
361 


The 3d and 4th Examples are wrought in half 
the Number of Figures requiſite by the common 
Rules; and in the 5th Example, we fave 50 Figures 
in the Work. 


E 4 45. 
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45. 


But as this Method of multiplying (by Art. 24.) 
is very expeditious and ealy, I ſhall give ſome 
more Examples in the common Caſes of Prac- 
tice. | 

& * 
Ex. 6. Requir'd the Amt. of 10 at 27 17 83 for 1. 


 Anſwer278 17 3! 
4) 39| 2+ 
12)87 | 34. 


17 5 
E 
Ex. 7. Requir'd the Amount of 100 at 27 17 83. 
2788 12 11 
4) 300 | of: 
12)875 | 11. 
2'0)17]2 | 125. 
ö 
J. 4. 
Ex. 8. 1000 at 27 17 84 for 1. 3000 /. 
— 18750 4. 
Anſwer 27886 9 2 1729 5. 


In this Example I have not wrote down the Re- 
mainders and Diviſors in the Margin; nor is it ne- 


ceflary in any Caſe, ſince the Remainders may as 
| 2 eaſily 


5 N 


3 


— 


PRACTICE. 57 


eafily be transferr'd to their proper Places in the Pro- 
duct as they are found, and the Diviſors are always 
known ; therefore I ſhall omit that unneceſſary Work 


in the following Examples. 
1 
Ex. 9. 40 at 27 17 84 
— = 1104, 
1115 9 2 1 5. 
1 
Ex. 10, 110 at 15 13 72 2 Pence 10 
— d. 105 
Anſwer 1724 18 5. 98 
1 
Ex. 11. 1200 at 15 13 72 
— — 600d. 
Anſwer 18817 10 Q 350 5. 
Ex. 12. 
. 
330088 at 476 16 94 =a 
3814 14 2 =b=8a 30000 f. 
33147 1 8 =c=106 p 
14305156 5 © S ooo — 
143051562 10 O S 104 103125 5. 
Anſ. 157398680 10 10 
Ex. 
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Ex. 13. Requir'd the Amount of 384Ct. 2. 10 f;. 
at 42 J. 195. 24 d. per Ct. 


100d. 
as 1 138 5. 


100 f. 
by 3, 825 4. \ by 300 = 12888 
1768 3. 


by 384 = 16497 
for the odd Wt. add 25 


Anſwer 16522 1 


From all which it is evident, that however Jar 
or comple: the third Term in the (Stating of the) 
Rule of Three is, yet there is no need to reduce 
the middle Term to one Denomination ; fince the 
Product of the ſecond and third Terms can always 
be found by the Rule of Practice, and conſequently 
the firſt and third Terms need not be reduc'd to one 
Denomination. 


PRACTICE. 


46. 


To folve all Caſes of Practice by the aliquot Parts and 
Multiples of 28. viz. by firſt finding the Price at 
2 Shillings, whatever the given Price ts. 


Rule. Firſt find the Price of the given Quantity 
at 25. and then take ſuch Parts or Multiples of the 
Price at 25, as the given Price is. of 2s. for the 
Price ſought. 

But as the Advantage of this Method depends 
upon the ready Methods of finding the Amount at 
2 5. I ſhall ſhew the beſt Methods of doing this, 
Thus, 


To find the Amount of any whole Number, at the 
Rate of 28. for 1. 


Rule. Double the right-hand Figure of the given 
Number (whoſe Price is ſought) for Shillings, the 
reſt are Pounds. 


Ex. 1. What coſt 156 Yards of Cloth at 25. per 
Yard ? 


Here the right-hand Figure 6, being doubled, is 
125. and the Remainder 15, I account 15 J. there- 
fore the Amount of 156 Yards at 25. is 15/. 125. 


Now if 1 coſts 2s, 1 Quarter will coft 6 Pence, 
therefore 1564 Yards at 25. per Yard will coſt 15 /. 
13s. 64. and if 1 Quarter coſts 6 Pence, than - a 
Quarter will coſt 34. &. Hence 156 Ct. 3 q. 14 i. 
at 25. per Ct. will coſt 15 L 13s. 9d. and in like 
Manner in any other Caſe. 

Hence the Price of any given whole Number, 
with Quarters and Half-quarters, &c. may be eaſily 
calculated in mind. 


47. 


50 PRACTICE. 


47 


To find the Price of any Number of It's av 25, 
per Ct. 


Rule. Eſteem the given I's as ſo many Far- 
things, and from theſe Farthings ſubtract the 7th 
Part thereof, the Remainder is the Price ſought, in 
Farthings. 

Ex. 2. What colt 27 fþ. at 25. per Ct? 


7) 27 Farthings. 
— 3 
Anſwer 23q Farthings. 


Hence, the Amount of any Number of Hundreds, 
Quarters, and Pounds, at 25. per Ct. may be eaſily 
calculated in mind. 


Ex. 3. What coſt 364 Ct. 3 d. 27 PB. at 25. per Ct? 


364 Ct. at 25s. per Ct. comes to 36 J. 85. and 
3 Quarters comes to 1 f. 64. which added to 36 J. 83. 
makes 36 J. gs. 6d. and 27 B. comes to 5 d. 33 4. 
therefore the whole Amount is 361. gs. 11d. 37 4. 


And he muſt be a dull Accomptant indeed, who 
cannot perform this, and all ſuch Operations in mind. 
For which reaſon I ſhall, in the following Examples, 
ſuppoſe theſe kind of Operations ſo perform'd, and 
therefore ſhall put down only the Reſult, 


45. 
Or thus. 


Rule. Efteem the right-hand Figure of the given 
whole Number as ſo many Shillings, and account 
the 


| 
Pie 
ſuc 


„ ww 


* 


Perlen Gr 


the reſt as Pounds ; alſo ſuppoſe the Fraction (if any) 


a Fraction of a Shilling, writing down the Value in 

Pence. Then take ſuch Parts of the Pounds as the 

given Price is of 2s. and to this Reſult add the 

Quote of the odd Money, divided by half the Divi- 

for to the Pounds. | 
Ex. 4. What coſt 1568 Yards at 6 d. each? 


* 3. 
4)156]2)8 


Anſwer 39 45. 


Ex. 5. 15683 Yards at 6d. 


4. 8 
4)156]2)8 9 


Anſwer 391. 45.4; 4. 


149. 
Or thus, for whole Numbers. 


Rule. Account the given Number ſo many 2 2. 
Pieces; then (this being the Price at 25. each) take 
ſuch Parts (or Multiple) of theſe 25. Pieces, as the 
given Price is of 25s. and to bring theſe to Pounds, 
double the right-hand Figure for Shillings, the reſt 
are Pounds. 
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Ex. 6. What coft 48; 9 Yards at 3 d. per Yard? ] 
25. Ne. 6d. 
4879 at 25. each. 
3 d. 1 of 2. 60] 9 15. 94. 
bes 1d. 
Anſwer 60 J. 19s. 9d. A 
Ex. 7. 4879 at 94. | 
25. N. | Or thus. 1 
4879 4879 ; 
S. d. — 5s, 4, 
6 d. =; of 2s. =1219 1 6 3d ={= 609 19 
34212 609 19 X 3 
J. * 13 I. 182% 1 3 
2 | 2 
195. 3d. 195. 3d. 
Anſwer 1821. 19s. 3 4. 8 ks 
Ex. 8. 9747 at 21 Pence. 7. 
34. =} = 1218 0. 9 d. at 3d. | 
X 7 is ſe 
— dou 
Anſwer J. 8528 1 3 ling 
2 
] 


and 175. 3 d. 


Ex. 


PRACTICE 


Ex. 9. 8375 at 19 d. 
& 
64. = 1 = 2093 1 6 
X 3 
62810 6 
MEL 191 2h 


Anſwer J. 66310] o 5 


63 
Or thus, 

8375 
— . d. 
un © 
22093 1 6 
6 == 2400 2 12 
663Jol o 5 


Anſwer 6631. 0s. 5 4. 


Or thus. 
3049 
34. = 55 g 3 


rr 0 


1 4 


—— 


Anſwer 344 I 10. 


50. 
To find the Price at any Number of Shillings each. 


Rule. 


Multiply the given Number ( whoſe Price 
is ſought) by ; the given Number of Shillings 


- and 


double the ri right -hand Figure of the Product for Shil- 


lings, the reft are Pounds. 
Ex. 11. 7328 at 16s. 
x a 
Anſwer J. 1 
X 2 
and 8 5. 


Ex. 


64 Kerle 


Ex. 12. 79623 at 245. 
X12 = 4 of 24 


—ͤ :: 575 — 


Anſwer J. 95 547] 6 
X 2 


— 


129. 


Ex. 13. 8624 at 197. 
X 9+ = of 119 


77616 
1312 


Anſwer — 8 
X 2 


165. 


Or thus, by Art. 33. 
8624 
* 95 
J. 819218 
2 


— — 


165. 


Ex. 14. 94073 at 13% 
Xx 645 | 


Anſwer J. 6114742 
2 


95. 


Ex. 
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Ct. q. B. 4 3. 4. 
Ex; 15. $567 1 7 at 3 18 8. 


* 39 

510 65. 

1701 O 
K = 28-18 
IS=QV4= 6 36 84 
i „n 


Anſwer 2231 8 7 


Or thus, by Art. 46 and 47. 


1 


56 14 72 at 25. 
XMS +{of 18. 


— 


| 510 11 727 2) 10 
Product by 30 = 1701 18 9 105 
„ 7 <5 3 3 a 318 


Anſwer 2231 8 7 


But as Rules 46, 47. may be applied with the 
ſame Expedition and Eaſe when the given Number 
is mixt as when 'tis whole (theſe Rules requiring no 
more Lines in the Work on account of the given odd 
Weight) I ſhall give ſome more Examples therein. 
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Gal. q. . d. 
Ex. 16. What coſt 367 2 at 14 9 per Gallon ? 
& i 
36 15 | 


N 
6d. = 9 3 9 
36=+= 4 ot 
Anſwer 271 0 7: 
OT 7 Gy Y 4 
Ex. 17. 89 3 2 at 9 4. 
„ of 
2)8 19 9 Price at 25. N 
3)4 9 104 at 35. 
IC 
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Ex. 18. If x Ct. coſts 11 J. 125. 10 d. what coſt 
563 Ct. 3 J. 1452 


6 
By Art. 46,47. 56 7 9g= the Price at 25. per Ct. 
X 6 II 125. 
By Art. J 30 d. a _- 
=» Lone 3 © 1388 
q6Fx̃ T7; 6 
an 24- 2.233 R 


9428188 9 7 115 


Anſwer 6564 8 103 


If this Example be wrought by the common Rule 
of Three Direct, twill require about four times the 
Number of Figures here made uſe of. 


Ex. 19. What coſt 470 Ct. 2. 16 6B. at 1 
105. 8 d. per Ct? 


. 4: -& q. | 0 
47 1 3 14at 25.17) * * a 
| — as 
; Xs [re. 7 
235 6 5 of 25D IE 
1882 4 05 | 057 28 
23532 2 10 14 514 17 
nne | 6412 2 
Anf. 25665 14 5 27 | 


I have here put down every Figure of the Work, 
{except the marginal * and — which 
are 
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are not neceſſary) that the whole may be clear to the 
Learner ; and to ſhew him that the Rule is conciſe, 
eaſy, and general; and is equally applicable to the 


Rule of Three. 


Note, The Multiplications in the Margin (by 500, 
and by 40,) are perform'd by Art. 24. which may be 
always known by the Form of the Work. 


GI, 


The Price of any Number of Cts. at 11. per Ct. 
will be as many Pounds as there are Ct. The Price 
of any Number of Juarters, will be as many Crowns 
as there are Quarters; the Price of any Number of 
De will be as many _ 2% Pence as there are ts. 

Hence, to the Price 0 Number of ths at 
x J. per Cz. — 8 * 0 


Rule. Divide the given Number of js by 6 and 
by 7 ſeverally, the former Quote is Shillings, and the 
Remainder 2 Pences ; and the latter Quote is Pence, 
and the Remainder 7th Parts of a Penny; and the 
Sum of theſe is the Price ſought, 


Ex. 1. What coſt 26 B. at 1 J. per Ct? 
7.6) 26 


4 5. 4 d. Quote by 6. 
+ 37 Quote by 7. 


Anſwer 4 75 


Ex. 


twi 


eren 69 
Ex. 2. What colt 23 Ct. ü q. 251 E. at 1 J. per Ct? 


7.6 254 


45. 3d. Quote by 6 

oO 3 1 Quote by 7 

5 O Price of 1 Quarter. 
1.23 © o Price of 23 Ct. 


Anſwer 231. 95. 6d. 24 +. 
Hence the Price of any Number of Hundreds, 


Quarters, and Pounds, are eaſily calculated in mind, 
and therefore only the Reſult need be wrote down ; 
and the Price at any other Rate will be ſuch Parts 
(or Multiple) of this Price, as the given Rate per 
Ct. is of 17. 


Ex. 3. What coſt 29 Ct. 2. 25: i. at 173. 6 d. 
per Ct? 


CT 
29 14 6 2 at 1/. per Ct. 
10. = 142 14 17 3 15 
5. E 7 8 7 2+ 
2. 6C=3 = 3 14-3 & 


Anſwer 26 o© 2 3+ 


Or thus. 
. 4 
8) 29 14 6 25 
—3 14 3 3g 
Anſwer 26 2 3+ 


If this Example be ſolved by the Rule of Three, 
*twill give 100 Figures in the Work. 
EY Ex. 
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Ex. 4. Requir'd the Amount of 364 Ct. 3 d. 27 55. 


at 7 J. 10 5. 6 d. per Ct. 
7.6) 27 


45. 6d. 


* 
Price of 3d = 15 


— 
— 


— — 


N 364 19 95 at 10. 


* 7 


— 


2554 18 9 
10% 1 = ua 9 10 
o 4-3: h 


— 


2 
1 
1 8 


Anſwer 2746 1: 17 
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Ex. 5. What coſt 364 Ct. 3 d. 21 65. if I pay 
574, 155. 64. for 19 Ct. 3q. 14 6? 


hy a 4 
364 18 9 at 11. per Ct. 
181 xd See Art. 44. 
20430 b© -:; 
G4 .. 9 45 
19 3x gt 4 8; 
X 4 23 
79 21084 5 31 
X2 Xð 8 
— — 1 
159) 168674 2 3 (1060 16 1033 Anſwer. 
967 
134 
) 2682 5 
1092 E 
138 
) 1659 4 
59 
33 4 


The common Rule of Three gives 100 Figures 
more in the Work. 


5 2. 
Caſe 2. Any Quantity of Liquor, &c. at 11. per Ton, 


wil! c as many Pounds as there are Tons, or as many 


Crowns as there are Hhds ; and for the Gallons ap- 
ply this | | 


Rule. Divide the given Number of Gallons by 
21, and ſubtract the complete Quote from the Num- 
ber of Gallons, the Remainder is the Value in Pence. . 
 & kk Ex. ; 
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Ex. 2. What coſt 61 Gallons at 205. per Ton ? 


21) 61 21) 61 
— 22 — 22 


Anſwer 58 7. Pence. Anf. 58.2. Pence. 


You need put down the Denominator of the Frac- 
tion in the Anſwer only, as in the ſecond Opera- 
tion; nor is there any Difficulty in performing the 
whole Operation in mind. Alſo, if the given Rate 
is any Parts (or Multiple) of 1 J. then the Price 
ſought will be a like Fraction (or Multiple) of the 
Price thus found, as the given Rate per Ton is 
of 1/. | | 

So if the Rate was 10 J. per Ton, then the Price 

of 61 Gallons would be 58032 Pence, 

If the given Rate was 105: the Price of 61 Gal- 
lons would be 29,7. Pence, &c. 


Ex. 2. Requir'd the Value of 14 Gallons at 201. 


Ton. 
* Or thus. 
21) 14 21) 14 
— 0: —z 
Anſwer 1327 Pence. Anſwer 135 Pence, 


Ex. 3. What coſt 40 T. 2 Hhd. 60 Gal. at 20s, 


per Ton? 
21 ) 60 
— 2* 
— 8.6 
575 4. or 4 9; the Price of 60 Gallons. 
10 . the Price of 2 Hhd. 
20+ the Price of 49 Ton. 


Anſwer 49 14 95 


Perle. 73 


I have here put down the Price of each om 
nation ＋ 4 but this may be done as eaſil 
once, for the Price of the odd Gallons being calcu- 


lated, the Price of the Tons and Hhds is known by 
Inſpection, and being added thereto in mind, write 
down the Total at once. 

Ex. 4. What coſt 56 T. 3 Hhd. 60 G. at 161. 
10 3. 10 d. per Ton? 


1 
2)56 19 97 fat 14. 
2) 560 190 90% fat 10 /. 
280 95 455 lat 5. 
12)28 9 104 fat 105. 
8 9 512 at 10d. 


22 
— 764 
Anſwer 942 13 62 IT 


Or thus, by Art. 24. 


E @4 
56 19 97 7) 10 
Bi. of 5 91 
341 18 65 1917 
1 5690 17 73 rh 
28 9 105 
is 2 7 5 


Anſwer 942 13 64% 


And thus may the Value of any Number of Tons, 
13. Hogſheads, and Gallons be found, at any given * 
per Ton, or per Hogſhead, 


5 
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53. 
Caſe 3. In Troy Weight. 


The Price of any Number of Ounces at 11. per 
Ounce, twill be as many Pounds Sterling as there are 
Ounces given. The Price of any Number of Penny- 
weights at 11, per Ounce, will be as many Shillings as 


there are Pennyweights. The Price of any Number f 


Grains will be as many Half-pence as there are Grains, 
therefore take half the Number of Grains for their 
Value in Pence, 

Hence, the Price of any Number of Ounces, Penny- 
weights, Grains, at 11. per Ounce is known by In- 
ſbection, by calling the Qunces Pounds Sterling, the 
Pennyweights Shillings, and the Grains Half pence. 

And the Price at any other Rate will be ſuch Parts 
(or Multiple) of this Price, as the given Price per 
Ounce is of "Þ 


Ex. 1. What coſt 36 oz. 17 dwt. 20 gr. at 205. 
per Ounce ? 


Anſwer 36 J. 17s. 104. 


Ex. 2. Requir'd the Amount of 36 oz. 16 dwt. 
20 gr. at 45. 6d. per dwt. 


1 
2)36 16 10% at 11. per oz. or 15. per dwt. 
X 4 
1 7-5 / 


Anſwer 165 15 101 


4 


From 
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From what has been ſaid, it follows, that what- 
ever Number of Shillings (or Parts of a Shilling) 
1 dwt. is fold for, the ſame Number of Pounds (or 
the ſame Parts of a Pound) is the Price of 1 Ounce; 
and whatever Number of Half-pence one Grain is 
ſold for, the ſame Number of Shillings is the Value 
of one dwt. and the ſame Number of Pounds is the 
Value of one Ounce. 

Ex. 3. What is the Value of 36 Oz. 12 dwt. 15 gr. 
of Silver at 5 5. 5d. per Qunce? 


1 
36 12 71 at 17. per oz. 


$& ==:2::0..3 14 


15 3 


Anſwer 9 18 57; 


Ex. 4. What coſt 46 oz. 19dwt. 18 gr. at 45. 
7:4. (or 111 Half-pence) per Grain? 


1 6. d. 

962 
1 
40.19. — 9 


5106 2109 ggg 
7109 +83 3 


—— 


21902 


»„— — 


Anſwer 5215 12 3 


Or 
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Or thus, by Art. 24. 


. 

46 19 9 go 4. | good. 
469 17 6 19175 | 197155. 
4698 15 © 


Anſwer 5215 93 


54. 


Having the Price e of wen in any inferior Denomi- 
nations, to find : Vue of any aſſt 2 Number 
(at the ade Rate) in any propoſed ſuperior Deno- 


minations, by an immediate Change of the given De- 
nomi nations. 


GENERAL RULE. 
1ſt. Find how many Units of the higheſt given 


Denomination are equal in Value to a Unit of the 
higheſt Denomination ſought, and make this Num- 
ber (of Units) the Denominator of a Fraction, whoſe 
Nuinerator muſt be the given Number whoſe Value 
is ſought ; then reduce this Fraction to its loweſt 
Terms, or to a mixt Number, if more convenient, 

2d. Aſſume the higheſt Denomination in the given 
Price, as raiſed to the higheſt Denomination ſought, 
and raiſe all the inferior Denominations in the ſame 
Proportion. 

zd. Multiply the given Price (thus raiſed) by the 
Fraction found by the firſt Part of the Rule, the 
Product 1s the Value fought in the ue Deno- 
minations. 

Hence, when (in any Caſe) you call the Shillings 
Pounds, you muſt call the Pence 5 Groat- pieces, and 
the Farthings 5 Pence - pieces. 


I Note, 


ö 77 


Note, Any Number of 5 Groat- pieces are equal in 
Value to as many Shillings, and twice as many Greats 
(or as many 8 Pences.) 


Or thus. 


Annex © to the given Number of 5 Groat-pieces, 
and dividing by 6, the Quotient is Shillings, and the 
Remainder 2 Pences. 


Ex. Eight Five-Groat- pieces are equal to 8 s, and 
$ times 8 d. (or 54. 4d.) 
the Sum is 13s. 4 d. the Or thus. 
Value ſought. 6 ) 80 

In the ſecond Caſe, the  — 
6th Part of 80 is 13, and 135. 44. the Value. 
2 remains; that is, 13 5. | 
and 2 T wo-pences, or 135. 44. (perform'd in mind.) 


Caſe 1. Having the Price of 1 fþ. given in Pence, 
&c. to find the Price 'of 1 Ct. in | weary &c. 


Rule. Call the given Pence Pounds, and the 
Farthings Crowns ; and then divide 7 times this 
dum by 5 and by 3, the laſt Quote is the Anſwer. 

Ex. Requir'd the Amount of 112 6. in Pounds, 


Ec. at 19% d. per I;. 


3 Or thus. 
the Price raiſed 19 10 1) Pence. 
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Eaſe 2. Having the Price of 1 given in Shillings, &c, 
to find the Price of 112 m Pounds, &c, b 


Rule. Call the Shillin _ 2 every Penny 
a 5 Groat- piece, and call 5 * Ar 3 
and divide 28 times this Sum by wa 55 ** uotient is 
the Anſwer. 


Ex. How many Pounds, Cc. will x Ct. coſt, at 


. 
given Price rais'd = 17 14 2 


17 5. 8rd. per i. 


Caſe 3. Having the Price of x given in Shillings, &c. 
to find the Price of 112 in Guinaas, Sbillings, &c 


Rule. Call the Shillings Guineas, for the Pence 
add as many Shillings, and as many q Pences, and 


for 
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for a Farthing add 5+ Pence; and to 5 times this 


te. Sum add the third Part of the ſaid Sum. 
Ex. How many Guineas, c. will 112 B. coſt, 
at 175. 84d. per 5: 
n 
1 
is 17 14 10f rais'd 
X 5* 
at 88 11 47 
33 
Anſwer 94 9 4 
Or thus. 
% „. 
29 6s 
* 55 
88 67 
107 
: d. . „ 4 
94 8708 51K 21239 4)94 9 4 
To caſt up Goods fold by the ſhort Hundred (v:z. 
5 Score.) | 
Caſe 4. M den the Price is given in (or reduc'd to) 
Pence, &c. 
Rule. Call the Pence Pounds, and the Farthings 
| Crowns; and divide 5 times this Sum by 12, the 
tc. Quote is the Anſwer. | 
ce * | 8 
nd | Tx, 


or 


Ex. What coſt one Hundred at 19% Pence each ? 


Thus, Or thus. Or thus. 
Us ke Ka 6 d. 
19 10 12) 1950 
Xs 12.2% wo | —— 
| "IE Rag 5. d. 
12) 97 wa? 1 5 6 2) 162 6 
Anſ. 8 2 6 An. 8 2 6 Anf. 8 l 25. 6d. 


Caſe 5. I ben the Price is given in Shillings, &c. 


Rule. If the Price is given in Shillings only, an- 
nex o thereto. But if given in Shillings and Pence, 
Ec. to the Shillings annex 5 for 6d. 24 for 3 d. 
and in like Proportion for any Number of Pence or 
Farthings: And eſteeming this Sum as Pounds, take 
the half thereof for the Anſwer. 


Ex. At 13s. or 135. 3 d. what coſt 100? 


J. 8 
2) 130 2) 132 10 
Anſw. 65 J. at 13 5. Anſ. 661. 55. at 135. 3d. 


Rule 2. Call the Shillings Pounds, the Pence 


5 Groat-pieces, and a Farthing 5 Pence; and take 
5 times this Sum, 


Ex. If 1 coſts 175. 854. what coſt 100? 


Or thus (by Caſe 6.) 
1 5. d. 
1 1700 800 
o X 5 | 70 50 
An. 88 10 10 Anwer 88 10 10 


Caſe 
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Caſe 6. N hen the Price is given in Pounds, 
Shillings, &c. 


Rule. To the given Number of Pounds, Shil: 
lings and Pence, annex oo ſeverally; and to this Sum 
add 25 (in the Place of Pence) for a Farthing. 


Ex. What coſt 100, if I pay 51. 175. 84d. for 1? 


4 5. d. 
500 1700 850 
＋88 +70 10 


1770 


Anſwer 588 IO 10 


To eaft up Goods fold by the long Hundred (viz. 
of 6 Score.) 


Caſe 7. F the Price of 1 be given in Pence, &c. : 
1 fad the Price of _ 


I 


Rule. Call the Pence Pounds, and the Farthings 
Crowns, and take half this Sum. 


Ex. If x coſt 74 d. what coſt 120? 


&: fo Or thus. 
$37 29 2) 74d. 
Anſwer 3 17 6 Anſwer 37 /. 


Caſe 8. J. the Price of 1 be given in Shillings, &c. 
to find the Price of 120 in Pounds, &c. 


Rule. Call the given Shillings Pounds, the Pence 


5 Groat-pieces, and a Farthing 5 Pence, and take 
6 times this Sum. 


G Ex. 
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Ex. What coſt 120, if 1 coſts 7s. 91 4? 


4 0: Or * 
7 26 3 * 
| 
6 
Anſwer 46 17 6 46 10% 


here 10 d. X 20 17. 64. 
To caſt up Goods ſold by the Thouſand. 


Caſe 9. I ben the Price of 1 is given, to find 
that of looo. 


Rule. Multiply the Pence, Cc. that 1 coſts by 
4 and call the * in the Product Pounds, and 
the Farthings Crowns, or call the given Pence Pounds, 
and the Farthings Crowns, and multiply by 45. 


Ex. 1000 Tennis Balls at 35 d. each. 


d. 
35 
X 4 
Anſwer 1477. J. 
ofe, L 211. 84. | 


Or thus. — Or thu, 
e "4 | 2 
6) 3 10 | 
X4 <.- " 
14 © 12.) 175 
X © 11 $ J. 4 d. 
r Anſw. 14 11 8. 


Caſe 


80 


PRACTICE: 83 
Caſe 10. When the Price is given in Shillings, &c. 


Rule. Call the Shilliogs Pounds, the Pence 5 
Groat-pieces, and the F arthings 5 Pence-pieces, and 
take 50 times this Sum. 


Ex. What coſt x000, if I pay 375. 974. for 1? 


Or thus. 
1 5. 
. 37000 ooo 
Fe i Wo by 50. +791 +500 
Anſ. 1889 11 8 Anſwer 1889 11 8 
4 Caſe 11. ben the Price is given in Pounds, &c. 


Rule. Annex ooo to every Denomination, and 
reduce the inferior Denominations to their proper 
Superiors. . 


Ex. If an Eſtate is rented at 384. 13s. 639. per 
Month, what will it amount to in 83 Years and 
4 Months ? | 


FA 5. 8 3 
38000 130000 6000 3000 
+678 +5612 +750 


Anſwer 38678 2 6 


Or thus (by Art. 24.) 


38 13 64 3000 
4 — PV IOETY: ad 2 6750 
Anſwer 38638 2 6 35042 


1 G 2 5 


84 PRACTICE 


To caſt up Goods ſold by the Groſs, or great 
Groſs. 


Caſe 12. Having the Price of 1 given, to find the 
Price of a Graſs ; or the Price of a Dozen given, to 
find the Price of a great Groſs. 


Rule. The given Price being reduced to Pence 
and Farthings, call the Pence Pounds, and the Far- 
things, (if any) Crowns, and divide 3 times this Sum 
by 5, the Quote is the Anſwer. 


Ex. If 1 coſt 44. 359. Farthings, what coſts a 
Groſs; or if 1 Dozen coſts 4d. 3549. what will a 
great Groſs coſt ? 


& 


5) 14 23x 
2 375 ( 3s Crowns = 18. 64.) 


Caſe 13. When the Price is given in Shillings, &c. 


Rule. . Call the Shiltings Pounds, the Pence 5 
Groat-pieces, and a Farthing 5 Pence, and multi- 
ply this Sum by 73. 

| 2 x. 
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Ex. What will a great Groſs coſt at 115. 31 d. 
per Dozen ? ; 4 
bt 


© 3.23 $26 
X 7 


79 © 10 
2-02 


Anſwer 81 6 


The Reaſons of the Rules to all the foregoing Caſes 
of Art. 54. 


Caſe 1. 2225. — = the common Multiplier (re- 
cyeocal 7 = 23.) 
23 = 5+ common Multiplier (re- 


— 


= 5 common Multiplier (re- 


Caſe 4. 322, = : common Multiplier ( reci- 
procal 7 = 25.) 

Caſe 5. 29, =i> = 5 common Multiplier re- 
ciprocal 3.) 

Ru 7. 4484. = 4+ common Multiplier (recipro- 

cal +.) 

Cafe 8. 522, = common Multiplier (recipro- 
cal 8.) 

Caſe 9. 5229, = 5 = 4; common Multiplier 
(reciprocal 35 = 77.) 

Caſe 10. £222 = 5? common Multiplier (reci- 
procal . 

G 3 Caſe 
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Caſe 12. 4++, = common Multiplier (recipro- 
cal = 13.) 


Caſe 15 oF = = 74+ common Multiplier 
reciprocal -5; . 


55: 


Having the Amount of any propoſed Number given in 
any Juperior Denominations, to find the Price of 1 
in the proper inferior Denominations. 


RuLE. 


Aſſume the given Denominations as changed into 
thoſe requir'd ; and multiply this Sum by the reci- 
procal Fraction of the correſponding (reverſe) Caſe 
in Art. 54. 


Note, This Rule (and all its Caſes) being juſt the 
contrary of Article 54; if that be well underflocd, 
there will be no Difficulty in this, therefore I fball omit 
giving particular Rules here, but fhall give the Wark 
of every Caſe. 


Note 2. When you call Pounds Shillings, you muſt 
call the Shillings 20th Parts of a Shilling, and the 
Pence 20th Parts of a Penny, &c. And when you 
call Pounds Pence, you muſt call the odd Shillings and 
Pence ſuch a Frattion of a Penny as they are of a 
Pound, &c. that is, in whatever Proportion you de- 
creaſe the higheſt Denomination given, you muſt decreaſe 
all the inferior Denominations given in the ſame Pro- 
Por tian. 


Caſe 


man 


Q i 


ſc 
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Caſe 1. How many Pence will 116. coſt, if I pay 
991. 35. 44. for 11216? 


d. Or thus. 
995 3 
* 27 99 3 4 
| 9 
1983 — 
+145 1198 6 8 
16 3: + 
Anſwer 212+ Pence, — 
212 10( 2123 Pence. 


Caſe 2. How many Shillings, Sc. will 1 55. coſt, 
if I pay 99/. 3s. 4 d. for 1 Ct? 


1 |. Or thus, 

7)99 2 x 

25 8 4 

4) 14 2 7)99 2 

3 6 4 ) 14 2 

X5 ] +3 6 

Anſwer 17 8% | Anſwer 17 $+ 


Caſe 3. If I pay 94G. gs. 44. for 1 Ct. how 
many Shillings, &c. muſt I pay for 1 15? 


s, d. | Or thus, 
94 57 4. 
. 945 
| 4 X 21 
4) 283 4 | 
| : 18855 
4) 70 10 +2375 
Anſwer 17 81 Anſwer 2121 Pence. 


G 4 Caſe 


88 PRACTICE. 


Cafe 4. How many Pence muſt I pay for 1, if I 
pay 8 J. 25. 6d. for 100? 


d. 

85 

X 12 

59972 
Anſwer 19% Pence. 


Caſe 5, If I pay as above for 100, how many 
Shillings and Pence will x coſt? 


Caſe 7. If 120 da... : 64. how many 
I 


d. 


Caſe 8. If 120 coſt 46 J. 175. 6d. how many 
Shillings, Cc. will x coſt ? 


1 
6) 46 10 


Anſwer 7 94 


Caſe 


ny 
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Caſe 9. If 1000 Tennis Balls coſt x41. 115. 84. 
how many Pence will x colt ? 


J. 3. d. Or thus. 
14 11 8 1 7 
14 11 
X 12 * 6 


500 17s «+ 7 | 5)87 10 
$)17 10 
3 10 (or 3124.) 


Caſe 10. How many Shillings, Sc. will x coſt, 
at the Rate of 386787, 25s. 6 d. per Thouſand ? 


8 

5 ) 38678 11 

10) 7735 72 
Anſwer 773 63 or 381. 135. 634. 


Anſwer 334(or 35 P.) 


Or thus. 


4. 
510) 386718; 
Anſwer 773 · 


gs PRACTICE. 

. One: Queſtion of Practice folved twenty W 

ſhew the different Methods of Solution, Pt yoni 
ing the Parts. 


Example. What coſt 573 Ct. 3. 22 B. at 41. 
17s. 6d, per Ct? 28 TOON l , 


(1.) 
Ct. q. 18. 


$73 322 
X417 6 , 


2292 
10. = + = 2866 105. 
59. == 143 5 | 
25. 6d, =: = 71 12 64 ce 
2g =i=-2:$ 5g ww 
hh =-14 && = = 
1H =Z==-. 323 23 = 2** 
TIn==---6 wt = * 
I =:=-=- , 1633 =** 
5674 (1 
Anſwer 2797 19 9s 35 | is 


(2.) 
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(2. 
1 
4 17 6 
X 573 Art. 24. 
— 60 
14 12 6 215 
341 5 © — — 
2437 10 © boo 
$$=2=-2 5 85 $19 
r $87 Br - So 
WwMM=t=T- 1 a = 2 
A 1 = 3 
1h. === - . 1044 = 25 
— = 1 
Anſwer 2797 19 92, | 
Theſe are the common Methods of Solution, (ex- 


cepting the marginal Multiplication) the following 
are not ſo common. 


D 


1 
— 1üä— cr 


25: = 37 7 105 


* 9 

a, N 516 33 04 
064 = = 14 © 113$ 

aft 275. 64 = 30 4&4 Oz 

at 4 J. = 2295 15 83 


Anſwer 2792 19 925 
(4. 


92 CRACTYIEN: 


(4-) 

1 

573 18 117 

29. == 57 7 105 
25.X8 = 16s: = 459 3 13 
19. 2 = 28 13 11, 
64. =t = 214 6 22:2 
Product by 4 = 2295 rs * 


Anſwer 2799 19 9 * 


LY 


(8. 
1 
573 18 115 
Product 222 1721 16 93 
70s. => = 206 29 5$ 
6a $&=+*= 191 6 35 
10 d. =, = 23 18 3:3 


Anſwer 2797 19 92; 


(6.) — 
8 1 
8. 2) 5730 180 110% X 5—+ 


—— 


2865 90 555 
—71 14 10 


2794 7] 45% 
3 


Anſwer 2797 19 922 
(7. 


a 5 


PRACTICE. 
(7:) 
1 

$73 18 11 
2 X 39 
5165 10 45 

37218 7 107 


8) 22383 18 27 


Anfwer 2797 19 955 


—ß—ß——— 


93 


1 18 117 


4591 11 57 
22957 17 IF 
286 19 55 


143 . Wag. 5 \, Quand 


FA 
790.9 * — 


195. 9:2 d. 


(10.) 
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(10) 
E 1 3 
573 18 11 X 4 +3 


Product by 3 = 1721 16 93 
+ 71 14 rot X 7 and add. 


Anſwer 2797 19 9x 


| 


7) 22 
7 
7) 30 
347 
68 4 
12s - 
2754 18 10 12 
28 13 11 14 
14 6.11 27 
[Anſwer 2797 19 g 11 
(13.) 


7) 


PRACTICE 


(13) 
$6 &-'& 
$)97 7 1. 27 X 25 
7 ) 500 14 6 11 23 
271 X 195 7 ) 30 
1167 | — — 04 
6917 7 14 10 1f 91 
=.  bogr 7 7 of 217 
| £434 17 3 3f 
2797 19 9 17 
(14-) 
a 
7 7:0 27 | 500 
— — 171 
11478 18 6 33 942 
—286 19 5 25 | 15718 


4) 71191 19 1 17 


Having ſhewed a ſufficient Variety of Methods, 
by vulgar Arithmetic, E ſhall now ſhew how all Caſes 
of Practice may be ſolved decimally. 


Rule. Reduce the inferior Denominations of the 
given Price to a Decimal of the Superior, and alſo 
the inferior Denominations of the given Number 
whoſe Price is ſought ; then the Product of theſe 
two given Terms (found by Multiplication of Deci- 
mals) is the Anſwer, in the ſame Name as the higheſt 
Denomination of the given Price. _ 

15.) 
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615.) 
Ex. 3. = 475 by the common Rule, 
Hb == aq, 
4 ik. = £ = og 
1 15. = + = 008928, &c. 
G. 4. Þ. 
573 3 22 = 573946428 8) 7,0 


2869732140 
4017624996 
4591571424 
2295785712 


J. 2797,988836 5100 uſeleſs. 
X 20 


5. 19,77673100 
X 12 


d. , 32076 
X 4 


1.1 28 304 


(16.) 
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(16.) 


4.875 
* 573 


14625 
34125 ; 
2437,55 
eres. + 
— - 1,21875 
- = »6c9375 
= = „3046875 
—— 90435207 


wo» vim wm = 
ud 


Anſwer 2797, 9888 392 


(17.) 


5773946428 = 2&- * 
X8 


145951571424 a 
X 6 
27549428544 
28,6973214 
I4, 3486607 


Anſwer 2797,9888365 


.) 
H (18. 
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(18.) 


464 
4) 2 


6 
516,5517 
—_ 14,34866 


N 
85 
— 229557 * 
by 4 = 2: 

Product 


Anfwer 279), 9887 


— — 
— 


(19.) 5 
20 
8) Thong - 
2869,732140 
— 7157433935 | 
Anſwer 2797, 9888 365 


— — — 
—nt 


(20.) 
, 8 
8.2) 573'9-4642 
2809,73214 _ 
* 7 1,7430 


Anſwer 2797, 98884 
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By the 15th Operation it appears, that if Practice 
be ſolved decimally by the common Rules, the Ope- 
ration will, in many Caſes, be more prolix and te- 
dious than by vulgar Arithmetic ; therefore to faci- 
litate all decimal Operations, I ſhall ſhew the moſt 
expeditious Methods of turning all inferior Denomi- 
nations into Decimals, and vice verſa. See Art. 70, 
Sc. L have been thus particular in this Example to 
open (at once) the Underſtanding of the young Ac- 
comptant, by ſhewing him at one View how un- 
limited the Methods of calculating by this uſeful 
Rule are. 

And I dare affirm, that though ſome Perſons have 
wrote whole Books (and ſome of them larger than 
my two Volumes) upon this one Ruic (of Practice) 
only ; yet it will appear to a careful Examiner and 
competent Judge, that they have not ſhewn more 
Variety in general Caſes than are to be found in the 
Solutions of this one Queſtion. And for ſhort Me- 
thods of calculating the Prices of particular Quan- 
tities, I flatter myſelf that the foregoing Parts of 
this Rule will be ſatisfactory : It is true, I have given 
no more Queſtions in this Rule than were neceſſary 
to illuſtrate the particular Rules, having given a ſuf- 
ficient Number of (Queſtions for Exerciſe in my firſt 
Volume; and becauſe I think that to ſwell a Book 
to an enormous Size by inſerting a huge Number of 
ſimple and fimilar Queſtions, tends rather to tire 
the Reader's Patience, and diſcourage the young Stu- 
dent from entering ſo large a Field, than to the Im- 
provement of his Knowledge, and eſpecially when 
he finds it to be no more than Ditto per Ditto. 


H 2 To 


[ 100 ] 
WED E264 $9Þ3 WD 


To calculate the moſt uſeful Caſes of 


TRADE IN MIN D. 


56. 
To bring Pounds Sterling into Guineas, in Mind. 


Rule. Divide the given Pounds by 21, and ſub- 
tract the Quote from the given Number of Pounds, 
eſteem'd as Guineas, the Remainder is the Value in 
Guineas. 

Note, Whatever remains in dividing by 21, are ſo 
many Shillings. 


Fi J. 3 
Ex. Reduce 714 and 57 —— and 964 13 4 
21) 21) 21) 
—34 —2 155. —45 19 
into Guineas, G. G. & 1 


Sc. Anſ. 680 Anſ. 54 6 Anſ. 918 15 4 
Now to divide by 21 (in Mind) muſt be very eaſy, 
fince the Product of 21 by any Figure may he had in 
Mind, by only imagining the multiplying Figure an- 
nexed to the ble thereof, and then for the next 
Step of the Diviſion, imagine the Remainder pre- 
fixed before the next Figure of the Dividend, ſor a 
new Dividend, as in dividing by a ſingle Figure. 
In the fiſt Example, 21 is contain d in 71 three 
times, which (3) I put down, and ay 


TRADE IN MIND. ror 
(8) I ſuppoſe prefixed before the next Figure (4) 


which makes 84, in which there are 4 times 21; 
therefore the complete Quote is 34, which taken 
from 714, leaves 680 Guineas. 


Caſe 2. To reduce Guineas to Pounds, in Mind, 


Rule. Efteem the firſt (or right hand) Figure of 
the given Guineas as Shillings (to which add ten if 
the Figure be an odd Number, and ſubtrat- 
ing 1 from the ſecond Figure) eſteem half the Re- 
mainder of the Guineas as ſo many Pounds ; which 
Pounds (and Shillings if there are any) added to 
the given Sum, gives the Anſwer. 


N 
| 
| 
| 


8 G. 2 G. . 4 
xX. uce 795 = = - — 378 14 9 into 
Pounds, &c. + 39 155. + 18 18 


Anſwer 1. 834 155, Anfw. J. 397 125. 9 d. 


And that both theſe Caſes are _ and expeditiouſly 
performed in Mind, will (upon Trial) be evident to 
any tolerable Accomptant. 


57* 
To caft up Goods fold by the hundred Weight, or 112 ft. - 
in Mind. 


Caſe 1. Having the Price of 1 i. given, to the 
e 


Rule 1. As many 2 Shilling- pieces, and as many 
SGroats as 1 B. coſts Farthings, will be the Price 
of 1 Ct. 


* 
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Ex. At 3s. 649. per B. what will 1 Ct. coſt ? 


The given Price * 1 to Farthings make 713 


therefore 171 Two: ſhilling- pieces, and 171 (Groats 
(or 191. 195.) is the Anſwer, 

Rule 2. Double the right-hand Figure of the given 
Price in Farthings, for Shillings, the reſt eſteem as 
Pounds; and to this Sum add the 6th Part thereof. 

Ex. Double the right-band Figure (of 171) is 2, 
which 1 call 2s. and the 17 remaining I eſteem as 

71. and the 6th Part of 174. 25. is 21. 175. the 
Total 197, 195. as before. | 

Rule 3. From half as many Pounds as 1 5B. coſts 
Pence (allowing half a Crown for a Farthing) ſub- 
tract twice as many Groats (allowing 2 Pence for a 
Farthing) the Remainder is the Anſwer in Pounds,&c, 

Ex. At 95s. 94d. per B. what will 1 Ct. coſt? 

In the given Price there are 93 Pence, which I 
eſteem as Pounds, the half is 46/7. 10s. to which 
adding 55, for the Half-penny, the Sum is 46/1. 155. 
from which ſubtracting 93% Eight-pences (or 3 /. 
25. 44d.) the Remainder is 434. 12s. 8d. the 
* E:ght brought into Paunds, &c 

Note, E:ght-pences are ought into | cc. 
in Mind, — 2 y 7 4425 *. — Figure as Eight- 
pences, and take one third of the reſt as ; = 4 
So in the above 932, the 3d Part of g is 3. and 
8 times 3+ Pence is 2s. 44. Note, hen the given 
Price is — this is the beſt Rule. 

Rule 4. Take as many gs. Pieces, and as man 
Groats, as 1 f. coſts Pence, adding thereto 25. 4 d. 
for a Farthing. 

Ex. At 55d. per B. what will 1 Ct. coſt ? 

5 times 9s. is 455. and 5 Groats, make 46s. 8 d. to 
which adding 25. 44. for the Farthing, the Anſwer is 
494. — Apply this Rule when the Price is ſmall. 
| Rule 5. From as many Half-crawns 2s 1 iþ. caſts 
Farthings, take as many T wo-pences. 

And thus may the Accomptant pleaſe himſelf in 
any of theſe Rules (applying that which he bel 
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def) when the Price is given in (or reduc'd to) Pence 
or Farthi But I would recommend the follow- 
ing Rule, when the Price is large, or given in Pounds 
or Shillings. 

ule 6. Take as many 5 J. Pieces, and as man 
12s. Pieces as 1 6. colts Shillings, for the Price 
ſought. 

Nate, 125. Pieces are eaſily reduced to Pounds, in 
Aind, thus: Multiply the given Number (of 125. Pieces) 
2 6, 1 1 the right-band Figure of ile 

rodut? as Shillings, and the reſt as Pounds, 

Ex. What coſt 1 Ct. at 3/. 17s. fer 5? 

The given Price reduced to Shillings, make 77, 
then 5 times 77/. is 385 J. and 6 times 77 is 462, 
which I eſteem as 46 J. 4 5. (doubling the 2 for 8 
lings) to which adding the 385 /. (formerly found ) 
we have 4314. 45. the Anſwer. 

Had there been Pence and Farthings given alfa, I 
would have found for them by ſome of the former 
Rules, and added this Price : or the Price for odd 
Farthings may be found in conſequence of the 6th 
Rule, Viz. add ſuch Parts of 5 J. 125. as the odd 

ence, &c. is of a Shilling. | 

Ex. At 6 Pence per B. 1 Ct. will coſt the F of 
5 J. 125. the Price of 1 Ct. at 39. per B. will be 
the 4th Part of 5/. 125. equal 14. 8s. the Price 
at 1 Penny will be the 12th Part of 5/. 125. or 9s. 
& and in like manner ſor any other Price under a 


Caſe 2. Having the Price of 1 Ct. given, to find the 
| Price of 1 5. 


Rule. To the given Number of Pounds annex o 
if there are no Shillings given (or if the odd Money 
is leſs than 2s.) But if there are Shillings given, 
then to the Pounds annex half the greateſt even Num- 
ber in the given Shillings (rejecting the reſt.) Then 
from the Pounds thus increaſed ſubtract the 7th Part 

H 4 thereof 


W or. . 
* * _ 
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thereof (rejecting the Remainder of the Diviſion) 
this Remainder is the Anſwer in Farthings. | 

Note, F the Price is given in Shillings, tis evi- | 
dent by the above Rule, that the 7th Part of 4 theſe | 


Shillings ſubtracted therefrom, will be the Anſwer in | 


Farthings. 
Ex. I. At 81. per Ct. what will 1 fþ coſt ? 


A © annexed to 8 makes 80, the 7th Part of 
which is 11 (rejecting the 3 over, as per Rule) there- | 
fore if from 80 we take 11, the Remainder is 


the Anſwer in Farthings; and this does not err 

a Farthing ; nor will the Rule ever err a Farthing. 
Ex, 2. If 112 j6. coſt 297. 175. 6d. what will 

15. coſt ? 


The Half of the greateſt even Number in 172. 
is 8, which annexed to the given Pounds, make | 


298, and the 7th Part thereof (rejecting the Re- 
mainder 2) is 42; which ſubtracted from 298 leaves 
256 Farthings, the Anſwer. 

Ex. 3. At 325. 4d. per Ct, what will 1 5. coſt? 

The 7th Part of 16s. (rejecting the Remainder) 
is 2, which taken from 16 leaves 14 Farthings, the 

nſwer. 

And this Rule will never err a Farthing in the 
Anſwer ; but if you chuſe to give the Anſwer exact 
in all Caſes, apply this 

Rule 2. To the given Number of Pounds annex 
half the greateſt even Number in the given Shillings, 


and to this whole Number annex ſuch a Fraction as 


half the reſt of the given Price (or odd Shillings and 


Pence, Ec.) is of one Shilling; the 7th Part of this 
mixed Number ſubtracted from ſaid Number, leaves | 


the Anſwer in Farthings, and Parts of a Farthing. 


Ex. Queſtion } 1129844 (2* f f. 6d. being 2 


Is.) | | 


as per Ex. 2. 


—4234 


Anſwer 2567 Farthings. 


Here 


To 


Py 
* 
— ee — — — > . 
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Here we ſee the Error by the firſt Rule is only 
the 14th Part of a Farthing, and therefore not worth 
calculating for in Practice. And having found the 
Price of 1 B. by this Rule, the Price of any given 
Number of Pounds may be found, by multiplying 
by the Number of Pounds. 

I have been thus large upon theſe two Caſes, be- 
cauſe they are the moſt uſeful in Trade. 


58. 


To ca Goods fold by the ſhort Hundred (viz. 
* 2 in Mind. * 


Caſe 1. Having the Price of one given, to find the 
Price of one Hundred. 


Rule 1. Take as many 23. Pieces, and as many 
Pence as one coſts Farthings. 

Ex. At 195 d. each, what will one Hundred coſt ? 

In 19454. there are 78 Farthings, which eſteemed 
as 25. Pieces, I bring into Pounds, &c. by doubling 
the right-hand Figure (8) for Shillings, and taking 
the reſt (7) as Pounds, then to this Sum (7 J. 165.) 
I add 78 Pence (or 65. 6 d.) the Total (8 J. 25. 64.) 
is the Price ſought. 

Rule 2. Multiply the Pence that one coſts, by 
4, eſteeming double the firſt Figure of the Produ 
as Shillings, and the reſt of the Product as Pounds; 
then to this Sum add one third as many Shillings as 
one coſts Pence. 

Note, Add 25. 1d. for @ Farthing. 

Ex. At 374 d. each, what will one Hundred coſt? 

4 times 7 is 28 ; then doubling the 8 for Shillings, 
I have 2 to carry (for 28) ; 4 times 3 is 12, and 2 
carried is 14, that is 14 J. 16s. to which adding the 
third Part of 37 s. (viz. 125. 44.) the Sum 154. 
85. 44. is the Price at 37 Pence, therefore for the 

odd 
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odd Farthing add 2s. 1 d. and the Anſwer is 157. 
10 5. 54. 

To the given Pounds annex 5 times as many 
Pounds as there are Shillings given, (but for one 
Shilling annex 05) and proportionably for any Price 
under a Shilling. 

Note, 5 times the Number of Shillings, is the Price 
at that Number of Shillings ; and for the Price at any 
Number of Pounds annex 00. 

Ex. At 47. 135. for one, what will one Hun- 
dred coſt ? 

For the Price at 13s. I take 5 times 137. (viz. 
$5 I.) before which prefixing 41. makes 465 l. 4 

rice fought. And had the Price been . 

6 d. I wats. have added the half of 5 J. for the Price 
at 6d, r 6 d. is 4 a Shilling: And in like 
manner, for any Number of pence or Farthings, 
take ſuch Parts of 5 J. as they are of one Shilling. 


Caſe 2. Having the Price 9 of one Hundred (or 5 Score 
given, to *. Price of one. 


Rule. Reckon the Figure in the Hundred's Place 
of any Denomination, as ſo many Units of that 
Denomination, and all to 3 thereof accord- 
1 and the remaining two Figures (to the right 
— + many hundredth — of that Denominaton, 

Ex. If x Hondred coſt 465 J. what will one coſt ? 

The 4 in the Hundred's Place I reckon 4 /. and 
reducing the remaining 65 /. to Shillings, they make 
zoo, that is 13 5. (rejecting the 2 right-hand Places) 
by the Rule; and fo the Anſwer is 44. 135. 


3 2. a 29% Os. 10 d. per Hun- 
„what colt one ? 72 
ke Work as per Margin (which is 5. 2 
eaſily perform'd in Mind) gives 6s. 7d. 4-7 30 
1+ g. for the Anſwer. 7. Nee 


Hence 


ce 
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Hence 'tis plain, that this Rule is the ſame as that 
for finding the Intereſt of any given Sum for 1 Year, 
at 1 per Cent. per Ann. {imple Intereſt, 


29 


To caft up Goods ſold by the lung Hundred (vis «of 
6 Score) in Mind. 


Caſe 1. Having the Price of one given, ta find the 
Price of one Hundred. 


Rule. Take half as many Pounds as one coſts 
Pence, adding half a Crown for a Farthing. 
Ex. What will one Hundred of Deals come to 
at 133 d. each ? 
he half of 13 is 62, that is 6/7. 105. to which 
adding 3 Half-crowns for the 3 Farthings, the Sum 
61. 175. 6d. is the Anſwer. 


Caſe 2. Having the Price of one Hundred given, to 
find the Price of one. 


Rule. Efteem double the given Number of Pounds 
(adding 1 thereto for ten Shillings) as ſo many Pence; 
to which adding a Farthing for every Half-crown in 
the Remainder of the given Price, the Sum is the 
Anſwer. 

Ex. If I pay. 18 J. 16s. 34. for a Hundred of 
Deals, what is the Price of one Deal ? 

To the Double of 18 —_ (for the 10 in 165.) 
we have 37, the Number of Pence; to which add- 
ing 22 Farthings (for the 24 Ralf-crowns in the re- 
maining 6s. 8 d.) we have 35. 1d. 254. the Price 
ſought. 


60. 
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60. 
To caſt up Goods feld by the Thouſand, in Mind. 


Caſe i. Having the Price of one given, to find the 
Price of a Thouſand. 


Rule 1. To as many Pounds as one coſts Far- 
things, add as many Ten-pences. 

Rule 2. From as many Guineas as one coſts Far- 
things, take as many T wo-pences, 
Note, Tivs-pences are brought into Shillings by divid- 
ing by 6, the Quote being Shillings, and the Remain- 
der T wo-pences, 

Ex. What will a Thouſand of Lemons coſt at 
7 Farthings each ? | 

By Rule 1. Anſ. 77. and 70 d. that is, 71. 55. 10d. 

Ex. 2. What coft a Thouſand, at 144 d. (or 59 
Farthings) for one ? 


By Rule 2. From 59 Guineas (or 59 L 59s.) take 


59 I'wo-pences (or gs. 104.) the Remainder 
61/. 95. 24. is the Anſwer, 


Caſe 2. Having the Price of a Thouſand given, to 
find the Price of one. 


Rule. To 4 times all the Figures to the left of 
the two right-hand Figures in the given Number of 
Pounds, add 1 for every 25 in the two right-hand 
Figures ; this Sum ſubtracted from the given Num- 
ber of Pounds, leaves the Anſwer in Farthings. 

Ex. At 5647. 18s. 9 4. per Thouſand, what is 
the Price of one ? 

Io 4 times 5, I add 2, for the two Twenty-fives 
in 64 (rejecting all the reſt) this Sum (22) taken 
trom 564 leaves 542, the Anſwer in Farthings. 


I Note, 
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Note, You need not regard the given Shillings and 


Pence in any Caſe ;, nei- 5'64 
ther need you make any 8 
Allowance (or Deuluction) — 22 
for leſs than 25 |. — — 


Anſwer 542 Farthings. 


Ex. 2. At 247. 195. 113 d. per thouſand, what 
will one colt ? | 

Anſwer 24 Farthings.— Here, though I make no 
Deduction (the given Price being leſs 25 J.) the Er- 
ror is only the thouſandth Part of a Penny in the 
Price of a thouſand. But if you chute the Anſwer 
exact in all Caſes, apply this | 

Rule 2. Find the Intereſt of the given Price at 
4 per Cent. and from the given Price ſubtract ſaid In- 
tereſt, eſteeming the Pounds in the Remainder as 
Farthings, and the reſt in the ſame Proportion. 


Thus, in the 1ſt Ex. 564 18 9g 
Intereſt at 4 — 22 11 11+ 


Anſwer 542 6 91 eſteeming as 
: per Rule. 


Here the exact Anſwer is 542 Farthings, and 
e (or %) Parts of a Farthing. 


61. 


To caft up Liguors, &c. ſold by the Gallen, Ton, or 
Hagſbead, in Mind. 


Caſe 1. Having the Price of a Gallun given, ta find 
the Price of a Ton (or a Hagſbead). 


Rule. A Ton will coſt as many Guineas, as a 
Gallon coſts Pence, adding 5 5. 3 d. for a Farthing. 
— Then, if you want the Price of a Hhd, take the 
4th Part of the Price thus found. f 
| * 
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Ex. Brandy at 65s. 103 d. per Gallon, what coſt 
one Ton? 

In the given Price there are 82 Pence, which I 
reckon as Dalaas, and for the 3 Farthings, I add 
3 times 55. 3d. the Sum 82 Guineas, and 15 5. 94. 
is the Price of a Ton; the 4th Part of which is the 
Price of a Hogſhead. 


Caſe 2. Having the Price of a Ton (or a Hogſhead) 
given, to find the Price of a Gallen. 


Rule. For every Guinea in the Price of a Ton 
reckon a Penny, and for every 55. 3 d. in the Re- 
mainder (if any) reckon a 8 

Ex. At what Rate per Gallon do I buy Wine, if 
pop 974. 55. 11 d. per Ton? 
| he given Price reduced to Guineas (by Art. 56.) 

make 92, which | call 92 Pence, and for the Half- 

uinea in the Remainder (133. 1:4.) I reckon 2 a 
| there yet remains 25. 7 d. (equal the : of 
55. 34.) for which I reckon g a Farthing ; the whole 
15 924 Pence, and + a Farthing, the Price of a Gal- 
lon exactly. 

And had the Price of a Hogſhead been given, you 
might have multiplied it by 4 (which would be the 
Price of a Ton) and then proceed as above for the 
Price of a Gallon. 


62. 
To caft up Goods fold by the Grofs, or great Groſs, 


in Mind, 


Caſe 1. Having the Price of one given, to find the 
Price of a Groſs ; or having the Price of a Dozen 


given, to find that of the great Groſs. © 
Rule 1. Multiply the given Price reduc'd to Pence 


by 6, eſteeming double the fixtt Figure of 8 
N 8 


hn —— 


di eee 


Oe 


ta > e 


1 
A 
e 
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duct as Shillings, the reſt as Pounds; to which add 
* for a Farthing (if any are given) you have the 
rice ſought. 

Rule 2. The given Price being reduced to Pence, 
double the right - hand Figure thereof for Shil- 
lings, and eſteem the reft as Pounds ; to this Sum 
add half as many Pounds as there are Pence in the 
given Price (and alſo 3s. for each given Farthing) 
the Total is the Price tought. 

Ex. At 35. 1149. (or 47 Pence) per Dozen, 
what will a great Groſs of gilt Buttons come to — 
or at 47+ Pence for one, what will a Groſs coft ? 

By Rule 1. 6 times ;; is 3 to carry, and 6 times 
7 is 42 and 3 carried is 45 (the 5 doubled is 10) 
that is 105. to put down, and 4 to carry to the 
Pounds ; then 6 times 4 is 24, and 4 carried is 28, 
therefore the Anſwer is 28 J. 105. — Note, you may 
multiply the Fraftion by 6 (as above) or add 3s. for a 
Farthing. 

By Rule 2. The firſt Figure of the Pence doub- 
led is 14 5. which with the reſt makes 4/, 145. to 
which adding the half of 47 . and alſo 65s. for the 
2 Farthings, we have 28 10 5, as before. 


Caſe 2. Hauing the Price of a great Groſs given, to 
find the Price of a Daxzen ;, er baving the Price of a 
Groſs given, to find the Price of one. 


Rule. For every 125. in the given Price reckon 
a Penny ; and for every 3 + inthe 5 reckon 
e . 

3 will a Dozen coſt at 4/7. 105. the 

In 44. 105. there are 7 Twelve-ſbilling-pieces 
(and 6s. over) for which I reckon 7 Pence; and 
for the 6 5s. over, I reckon 2-4 Penny, therefore the 
Anſwer is 75 Pence. 


Or 
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Or to the Pounds annex half the Shillings, and 
eſteeming this Sum as ſo many Pence, the 6th Part 


thereof is the Anſwer. 
| 4. 
Ex. At 7. gs. 6d. 6) 744 


Anſwer 1214 Pence. 
63. 
To caft mþ Goods fold by the Chaldron and Buhel, 


in Mi 


Caſe 1. Having the Price of a Buſhel of Coals given, 
to find the Price of a Chaldron. 


Rule. Take triple as many Shillings as a Buſhel 
coſts Pence, adding gd. for a Farthing, 

Ex. Coals at 114 per Buſhel, what are they a 
Chaldron ? 

3 times 14 is 42 Shillings, which is the Price at 
14 d. therefore add 18 Pence for the 2 Farthings, 
the whole is 435. 6d. the Anſwer. 


Caſe 2. Having the Price of a Chaldron of Caals 
given, to find the Price of a Buſbel. 


Rule. For every 35. in the given Price reckon 
a Penny; to which add a Farthing for every 9g 
Pence in the Remainder. 

Ex. How much per Buſhel is Coals at 51 5. 9 . 
per Chaldron? © | 

The third Part of 51 is 17, which I call 17 4. 
and adding a Farthing for the 9 Pence, the Sum is 
174 Pence, the Anſwer. 


64. 


To 
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64. 


To caſt up Goods or Metals, fold by Troy Weight, in 
Mind. See Art, 53. Cale 3. 


65. 
To caft up Goods generally when the Price (of one) is 


an aliquot Part of a Pound, or of 25. or when tis 
an aliquot Part of an aliquot Part of a Pound, or 
28s. in Mind. 


Caſe 1. Iden the given Price is an aliquot Part of 
a Pound, 


Rule. Take a like Part of the given whole Num- 
ber, eſteemed as Pounds, as the given Price is of 
a Pound. | 

11 At 6s, 8 d. per Yard, what will 439 Yards 
colt ? 

Here the given Price being + of a Pound, I take 
J of 439 J. (viz. 146 J. 65s. 84.) for the Anſwer. 


And had the given Price been 15. 1 d. T would 
have found the Price as above, and then would have 
taken the 6th Part thereof, becauſe this Price is one 
6th of 6s. 8 d. and in like manner for any other 
Caſe, when the Price is an aliquot Part, or an ali- 
quot Part of an aliquot Part, &c. 


Caſe 2. When the given Price is an aliguat Part or 
| Multiple of 25. 


Rule. Double the right-hand Figure of the given 
whole Number for Shillings, and eſteem the reit of 
the given Number as Pounds, this is the Price at 
25. — for the Amount at any other Price, take a 
like aliquot Part or Multiple of the Price at 25. as 
the given Price is of 25. 1 1 

| X. 
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Ex, At 84. per B. what will 39 5. coſt ? 


31. 185. is the Price at 2 5. therefore ſince 8 d. is 
' of 25. take + of the Price at 2s. viz. II. bs. 


Had the given Price been 1 Penny, I would have 


firſt found it at 8 d. as above, and then would have 
taken one-eighth thereof, c. 

Note, I the given Number, whoſe Price was re- 
guir d, had been a mix d Number, this would have 
caus d no Diffeuly, nor no more Lines in the Wark en 
account of the fratttonal Part. 

Ex. to Caſe 1. What will 346 Ct. 3q. 14 #. 
coſt, at 3s. 4 d. per Ct? 

Here the Weight and odd WE I 
Weight is immediately turn'd 6) 346 17 6 
into Money (in Mind) at 1/7. | — 
per Ct. by Art. 51. Anſwer 57 16 3 


And becauſe the given Price is + of a Pound, I 


take of the Price at 1. and in like manner for 


ls) 


any other Caſe, where odd Weight of Meaſure is 
given. 

Ex. to Caſe 2. What will 346 Ct. 3 d. 14 f. 
come to, at 8s. 3d. per Ct? 


8 
Here the given 8) 34 13 9 Price at 25. 
Weight is imme- X4=+ of 85. 
dusk turned in- — — 
to Money, at 25. 138 15 
per Ct. by Art. +4 6 $4 
46,47. TY 


Anſw. 143 1 85 


And then multiplying this Price by 4 gives the 
Price at 8 5. to which adding the 8th Part of the 
Price at 2 5. (becauſe 3 d. is the $th Part of 25.) the 
Sum is the Price ſought. 

And thus may the Price of any given Quantity, at 
the following Rates, or their aliquot Parts, or Mul- 
tiples, be found, in Mind, 

. Rates. 


8 A F FER 


] 


you 
ter 


l 


the 
the 
the 


7, at 


iul- 


tes · 
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CCP 
Rates. 6 8— 5 — 3 4— 2 6—1 8 
. cw OO | 
or —8— 6—4— 3—2— 1 — 1, &c. 


The firſt Rates being aliquot 1 of a Pound, 
and the ſecond of 25. 


66, 


To bring Farthings ta Pounds by two Divifcons, in | 


Nd. 


Rule. Divide by 8, the Quote is Two-pences, 
and the Remainder F arthings ; then cut off the right- 
hand Figure of the Two-pences, and divide the reſt 
by 12, prefixing the Remainder of the Diviſion by 
12 before the re cut off, for the complete Re- 
mainder of this 2 this complete Remainder 
is Two-pences, and the Quote Pounds. 
Ex, In 4977 Farthings, how many Pounds ? 


8 ) 4977 + I Farthing. 


12) 622 + 22 I wo-pences, 


Anſwer 51. 3s. 8:4. 


67. 


Having a Perſon's weekly Expences given, to find 
his Quarterhy, in Mind. 


Rule. As many * Ao and as many Pence as 
you expend Pence per Week, will be your quar- 
terly Expences, 
Note, For a Farthing i 57 the given Expence, add 3 12 
X. 
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Ex. 834. per Week, what is it per Quarter? 

Anſwer, 8 Pence per Week is 85. 8 d. per Quar- 
ter, to which adding 94 d. for the 3 Farthings, the 
whole makes 9 5. 543 d. per Quarter. 


Caſe 2. Having the quarterly Expences given, to find 
the weekly. 


Rule. For as many Shillings and Pence (of each 
an equal Number) as you expend per Quarter, 
reckon ſo many Pence, and for each 34 Pence in 
the Remainder, reckon a Farthing. 

Ex. If I ſpend 125. 24 d. per Quarter, what are 
my weekly Expences ? 

In the given Expence, the greateſt equal Num- 
ber of Shillings and Pence is 11, therefore reckon 
11 Pence; now IIs. 11d. taken from the given 
Expence leaves 34d. for which I reckon a Far- 
thing; & the weekly Expence is 114 d. 


68. 
Having the weekly Expences given, to find the Annual, 
in Mind. 


Rule. To as many Shillings and Pence as there 
are Farthings expended per Week, add one Day's 
Expence. 

Ex. How much per Annum is 10 Pence per 
Week ? 

The given Expence is 42 Farthings, for which I 
reckon 42 5. and 42 d. that is 45s. 6 d. to which 
adding 14 d. (one Day's Expence) the whole is 455. 
7+ d. the annual Expence. 


69. 
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69. 
Having the daily Expences given, to find the Annuat, 


in AV. 


Rule. For 7 times as many Farthings as are ex- 
pended per Day, reckon as many Shillings, and as 
_ Pence; to which adding one Day's Expence, 
you'll have the annual Expence. 

Ex. How much per Annum is Three-pence per 


Day ? | 

8 7 times the Number of Farthings expended 
per Day is 84, for which I reckon 845. and 84 4. 
that is 4 J. 115. to which adding one Day's Expence, 
the whole is 4/. 115. 34. the Anfwer. 

Rule 2. Account the Pence that are expended per 
Day as ſo many Pounds, allowing a Crown for a 
Farthing ; then, to this Sum, and the half thereof, 
add five Days Expence, the Sum of theſe three is 
the annual Expence. 

Ex. What are my annual Expences, if my daily 
are 25s. 4; d. 

The daily Expence is 284 Pence, which I ac- 
count 28/. 10s. the half of which is 14/7. 55. 
and the Sum is 42 J. 155. to which adding 5 Days 
Expence (viz. 115. 1044.) the whole is 43 J. 65. 
104 d. the annual Expence. 

Note, When the daily Expence is large, this is the 
beſt Rule. h 


Caſe 2. Having the annual Expence given, to find the 
daily, in Mind. 


Rule. From the given Number of Pounds (re- 
jecting the given Shillings, &c.) ſubtract the 7th 
Part thereof, excluſive of the Unit's Place, one third 
of the Remainder is the Anſwer in T'wo-pences (or 


one 6th is the Anſwer in Groats.) 
=: Ex. 
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Ex. How much per Day is 1000 J. per Annum? 

Excluding the Unit's Place, there remains 100, 
the 7th Part of which 3 the Remainder) is 
14; which taken from 1000 leaves 980, the third 
Part of which is 3283 T wo-pences, the Anſwer. 

Now, Two-pences are eaſily reduc'd to Pounds, 
Sc. at once, by Art. 66, viz. by cutting off the 
right-hand Figure, and dividing the reſt by 12, the 
Quote is Pounds, and the complete Remainder [I'wo- 
pences, and the 6th Part of this Remainder is Shil- 
lings. 

Ex Reduce the foreſaid 3284 Two-pences to 
Pounds, &c. 

The 12th Part of 32 is 12) 32 | 85 
2/. and 8 over, which with — 
the 8 cut off makes 88 Two- 
pence-, the 6th Fart of which 
is 145. and 4 T wo-pences over; to which adding 
the Value of the Fraction ( viz. + of two-pence ) 
we have 2/. 145. 94d. the Aniwer. 

Ex. 2. How much per Day is 89 J. 4s. 10d. 


21. 145. 95d, 


Annum © 

Note, II hen the given 7)8˙L 
Annuity 1s leſs than 70l. — I 
to the Pounds annex ſuch 8 


4 Fractioan as the odd Mo- 3) 88 
ey is of a Pound ; efleem — 
the third Part of this Sum Anſw. 294 T wo-pences, 
as T wwi-pences, which re- 
duce to Shillings, and deduct a Farthing for every Shil- 
ling therein. ons 

And theſe Rules will very rarely err a Farthing in 
the Anſwer ; But for the Anſwer exact, apply this 
Rule: Eſteem the given Pounds as Two-pences, and 
the Shillings, &c, in the ſame Proportion; and from 
this Sum ſubtract the 73d Part thereof, , of the Re- 
mainder is the Anſwer in Two pences exactly. 


Fhort 


8h 


Cu 
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Short Methods of turning inferior Deno- 
minations into Decimals, and vice verſa. 


70. 


To turn Shillings, Pence, and Farthings into a Deci- 
mal of a Pound. 


Rule 1. For an even Number of Shillings (un- 
der 20) put down half that Numher in the firſt de- 


cimal Place, and for an odd Shilling put down 5 in 
the ſecond Place, 


J. . 5 


Ex. 16s.= ,8, and 1s. =,05, therefore 17 =,85/. 
2d. For any Sum under 12 Pence, reduce the given 
Sum into Farthings, which put in the ſecond and 
third decimal Places, and add thereto th Part of 
{aid Number. 
Ex. What Decimal of a Pound is 644? Here 


63 d. = 27 Farthings. 


J. | Or thus, for the Diviſion 
Therefore 24),027 | by 24. 
_ 4,927 
Quote = ,c01125 | 60, 8g 
„001125 Quote, 
Anſwer ,028125 /. 
| Anſwer ,028125 


Therefore 175. 62d. = ,878125 /. 


I 4 
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Or thus, for the Pence and Farthings. 


Rule 2. Put down the Farthings in the ſecond and 
third decimal Places, adding 1 if they exceed 23 ; then 
multiply this Sum if under 25, otherwiſe its Exceſs 
above 25, or T wenty-fives, by 4, adding 1 for every 24 
in the Product, annex this Sum to the laſt ; and pro- 
cced iu like manner with theſe two Figures, and fo 
on with every ſucceeding Pair, till the Decimal ap- 
pears finite (ending with 5) or circulating (ending 
with 3 or 6) or till you have a ſufficient Number of 
decimal Places. 

Note, This Limitation of the Decimal muſt be ob- 
ſerv'd in every Rule. 

d. J. 
Ex, 51 = 02395833, c. Explanation, uiz. 


23X4+3=95 | 20X4+3=83 | 8X4+1=33 | 


But as this is a uſeful Caſe in Buſineſs, I ſhall 
give another Rule, more conciſe and expeditious than 
either of theſe, | 

Rule 3. For any Sum under 12 Pence. 

Put down the given Sum reduced to Farthings 
with 1 added if they exceed 23, in the ſecond an 
third decimal Places ; then expunge 25 out of this 
Sum if it exceeds 25, and place the Remainder (or 
given Sum in Farthings, if leſs than 24) directly 
above the two next Places of the Decimal, and in this 
Situation multiply ſaid Remainder (or given Sum) by 
4 and add the Product; that is, multiply by 4, and 
continue dividing by 6 till your Decimal appears finite 
or infinite, or till you haye a ſufficient Number of 
decimal Places. LM 


d. 6) 30 
Ex. 6; =,028125 viz, 3X42 12; and 6) 3005 
o 


„ 9 
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d. 6) 5000 
Ex. 2. 53 = ,02395833, &c. 


Here, 23 divided by 6, the Quote is 3, and the 
Remainder 5, and 23 X 4 +3<=95; and 6) 5000 
( = 833, Sc. repeating. 

Now, tho” I have here wrote down the full Work 
(for Perfpicuity fake) it is evident that the whole Ope- 
ration is eaſily perform'd in Mind, and therefore only 
the Reſult (as found) need be wrote down. 


d. 
Ex. 3. 3 = 0135410. 


71. 
To value the Decimal of a Pound by Inſpection, with- 
out erring the tenth Part of a Farthing. 


Rule, Double the Figure next the Point for a 
Shilling, and for 5 in the ſecond Place account x 
Shilling. 

Ex. ,951. = 19s. Here 2 times ꝙ is 18 s. and for 
the 5 in the ſecond Place I add 15. the Sum makes 
19 5. the Value fought, 


2. To value a Decimal whoſe fir Place is o, and 


fecond under 5 by Inſpection, ſo as not to err the tenth 
Part of a Farthing. 


Rule. To 4 times the Figure in the ſecond Place, 
add half the greateſt even Number in the third Place; 
ſubtract the Sum from the Figures in the ſecond, 
third, and fourth Places, and pointing off the right- 
hand Figure of the Remainder for the Decimal of a 
Farthing, account the reſt as ſo many Farthings. 

EX A M- 
3 
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EXAMPLES. 


1 2. 
5036 J. 029 /. 
9 | — 12 , 


By the Rule. Val. 34,5/- | Value 27,8 f. 


By the com- 


mon utes, $ Ex. 34,56 Exact 27,8 2 | 


W- n 
„0298 J. „0259 J. „50101 „007 J. 
—12 —10 —4 | — 3 


— — — ñ — | 


Val. 28,6 % Val % | Val.g,6f. | Val. 6,7 
Ex. 28,608 | Ex. 24, 854 Ex. , | Ex. 6,72 


Ex. 1. 4 times 31s 12, to which adding 3 (the : 
of 6) the Sum 15, I ſubtract from 360, the Re- 
mainder 34,5 I account 34 Farthings, and 5 Tenths 
of a Farthing. 

Ex. 6. The half of the greateſt even Number in 
7 (viz. 6) is 3, which ſubtracted from 70, the Re- 
mainder is 67, that is, 6,7 Farthings ; and that theſe 
Operations are eaſily perform'd in Mind, Experience 
will convince. 

Note, Under each Value found by the above Rule, I 
have flaced the exact Value faund by the common Rules, 
to ſhew how nearly they agree. 


72. 
To change Quarters, Pounds, &c. into a Decimal 
of 1 Ct. 


Rule 1. For a Quarter put down ,25. 
2. And for any Number of Pounds under 28 


multiply the Decimal ,co8928 57 by the given Num- 
ber of Pounds. | 

Note, For any Number of Pounds under 22, you 
need iurite dawn only the it, (See Art. 12.) 
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Ex. 1. What Decimal of 1 Ct. is 17 ? 


00892857 
X.7 


Anſwer ,15178569 Ct. 


Ex. 2. What Decimal of 1 Ct. is 271 #? 
225 


4), 


Anfwer „24776786 Ct. 


Either of theſe requires a tedious and trouble- 
ſome Diviſion, by the common Rules. 

Note, This Rule generally gives the Decimal true 
to the ſixth Place. 


73. 


To reduce the Decimal of a Hundred into Pounds, 
giving only the Anſwer. 


Rule. Multiply the given Decimal by 112, by 
Art. 12. viz. multiply by 12, and add the right- 
hand Figure of the Multiplicand to the Product at 
the third Step, and then at every ſucceeding Step 
take in the next Figure to the left of the laſt taken in, 
till you have multiply'd the laſt Figure of the Mul- 
tiplicand, and put down the Product- figure at that 
Step, after which add the Number to carry to the Sum 
of the two laſt Figures of the Multiplicand, and put 
down the Sum. A 

t. 


Ex, Reduce the Decimal „15178 569 to fhs ? 
X .12 


Anſwer 16,99999728 or 17 b. near. 
9 
3 
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Or thus. 
Rule 2. Divide the given Decimal by ,008928. 


Ex. 2. ,008928 ) ,151785, &c. ( 17 it. Anſwer, 
62505 
9 
But the firſt is the beft Rule. 


74. 


To value the Decimal! of a 5. Avorrdupoiſe Weight, 
giving only the Anſwer. 


Rule. Multiply by 16, by Art. 12, v:z, to the 
Product by 6 add the right-hand Figure at every 
Step; and in like Manner you may find the Value 
of the Decimal of an Ounce, or a Dram. 


t6. 
Ex. Reduce „764 to Ounces and Drams, 
X.6 


Ounces 12,224 
X .6 


Drams 3,584 


T5- 
To value the Decimal of a Foot, by Inſpeftion, 
Rule. For every Tenth under or over „5 (for 
which allow 6 Inches) reckon as many Inches, and 


as many (Quarters ; and for every 3 in the ſecond 
Place, add a Quarter of an Inch. 


L 5. 4 I. 
Ex. 1.437 23 3+2=4 1, | Ex.2.,8;f.=10%. 
70, 


th 


889 
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76. 


To value the Decimal of a Gallon, writing down 
only the Anſwer. 


Rule. Multiply the Figure next the decimal 
Point by 8, and eſteem the left-hand Figure of the 
Product as Pints ; then add the right-hand Figure of 
the Product to the ſecond Figure of the given Decimal, 
which Sum multiply by 4, and eſteem the leit-hand 
Figure of the Product as Quarterns. 


G G 


Ex. Given ,97 and ,78 to reduce to P. and Q. 
Pints 712 


— — 


9 
X 4 


Quarterns 3|6 


In the 2d Ex. 8 times 7 is 56, the 5 I call 5 
Pints ; then 6 and 8 is 14, and 4 times 14 is 56, 
the 6 I reject, and the 5 I call 5 Quarterns, which 
added to 5 Pints, makes 6 Pints. 


77. 
To turn the Decimal of a Barrel into Gallons. 


Rule. Remove the decimal Point one Place to- 
wards the right-hand, in the given Decimal ; and 
then having multiplied by 4, from the Product ſub- 
tract the tenth Part thereof (for the tenth Part re- 


move the decimal Point one Place towards the left 
hand). | 


Ex. 
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B. Or thus. 


Ex. Reduce ,467 into Gallons. 4, 67 
* Or thus. 18,68 5 — 18,68 
— 467 —1,868 Anſw. 16,812 


4,203 — G. p. q. 


Anſ. 16,812 Anſ. 16, 812 G. 2 16 6 2 by Art. 72. 


* Hence, theſe Kind of Operations are eaſily per- 
form'd in Mind, F 


$I M- 
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SIMPLE INTERE ST. 


78. 


To find the Intereſt of any given Sum at 10 per Cent. 
giving only the Anſwer. 


Rule. To double the right-hand Figure of the 
given Pounds, add the left-hand Figure of the given 
Shillings, and eſteem the Sum as ſo many Shillings, 
and the reſt of the given Pounds eſteem as fo many 
Pounds ; then to 12 times the right-hand Figure of 
the given Shillings add the given Pence, and exclud- 
ing the right-hand Figure of this Sum, put down 
the reſt as Pence, and call every Farthing in the Re- 
mainder the 4oth Part of a Penny. 

Ex. 1. What is the Intereſt of 436 J. 165. 8 d. 
for x Year, at 10 per Cent. per Annum? Anſwer 
. 

Here, the 43 I eſteem as 43 l. and to twice 6 
(viz. the given J. 6) I add the x in the given Shil- 
lings, the Sum (13) I put down in the Place of 
Shillings ; then to 12 times 6 (in the given Shillings) 
T add the 8 in the given Pence, and from the Sum 
(80) I exclude the o, and put down the 8 in the Place 
of Pence. 

Ex. 2. Requir'd the Intereſt of 97 J. 045. 1154. 
at 10 per Cent? ZE 1M a2 

Note, The excluded Figure in the Pence being q, 
the Remainder is g*. d. (adding the given d.) which 
reduc'd to Farthings make 38, which I eſteem as 55 
of a Penny. e 

79 
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79. 


To find the Intereſt of any given Sum at any Rate, by 
firft finding the Intereſt at 10 per Cent. 


Rule. Having found the Intereſt at 10 per Cent. 
(by Art. 78.) take ſuch Parts (or Multiple) of the 
ntereſt at 10 per Cent. as the given Rate (or Pro- 
duct of the Rate and Time) is of 10. 

Examples. Requir'd the Intereſt of 436 J. 165. 
$4. at theſe ſeveral Rates, via. 5 per Cent. 21 per 
Cent. at 14, and at 7. per Cent. for 1 Year. 


1 
Ex. 1. 43 13 8 Int. at 10 per Cent. by Art. 78. 


2 
Anſwer 21 16 10 at 5 per Cent, 
Ex. 2. 43 13 8 at 10 


23 2 1 = 10 18 31 2 


Ex. 3. 43 13 8 at 10 


* 12 5 9 2 15 


Ex. 4. 43 13 8 at 10 


32 15 3 at 7; 
Or thus. 


4) 43 13 8 
— 10 18 5 


32 15 3a 72 


Some 
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Same Examples wherein Times are cancern'd. 


Ex. 5. Requir'd the Intereſt of 768 J. 19s. 61 4. 
for 3 Years and 4 Months, at 3 per Cent. per Ann. 


Anſwer 76 /. I7's. 1153 d. at 10 = 33 X 3- 
& +. 
ems: 768 19 6 at 4 per Cent. per Ann. for 3 


TX EATS, 76 17 11535 at 10 


Ex. 7. $9481. 18. 31 d. at 8 per Cent. for 2 Years 
W 7 ates 


594 16 135 at 10 
| 4) 594 16 133 at 10 


148 14 ot at 2; 


| * 
45 


Anſwer 1338 6 3—— at 222 4 * 2 


— 


5 Or thus. 
4594 16 125 
X 2 


1189 12 322 
248 14 O 


Anſwer 1338 6 3. 
= And 
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And in like manner may the Intereſt of any Sum 
be found at any Rate and Time, by firſt finding the 
Intereſt at 10 per Cent. and then applying Art. 79. 1 


80. 
To find the Intereſt of any Sum at any Rate, &c. 
another way. 
Rule. Multiply the given Principal by the Pro- 
duct of the given Rate and Time, and cut off the 


two right-hand Figures in every Denomination ; the 
left-hand Figures remaining are the Intereſt fought. 


bh . 4. 
Ex. 1. Requir'd the Int. of 768 19 64 for 4 Years, 
at 3 per Cent. X 12 


Anſwer J. 92/27 14 6 
5. 5154 
d. 6154 


100 


Ex. 2. What will the Intereſt of an Annuity of 
3744. 125. 94. to continue 50 Years, at 4+ per Cent. 
per Ann, amount to, at ſimple Intereſt, paid yearly ? 


1 
374 12 9 
87: Prod. by 7 
1073 3 9 $700. by g. X 45 
7492 15 © Prod. by 4. — 
74927 10 © Prod, by 10. 200 
l 3 25 
Anſwer 84293 8 9 —— 
— 22 
s. 18168 , 
d. Sr | + _ 


337 = 
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Ex. 3. Suppoſe the above Annuity were to conti- 
nue 46 Years, at 5 per Cem. 


46 
1 X 5 
374 12 9 Aw 
— — 230 Mult. 
11239 2 6 
74927 10 © o d. 
1802 5, 
Anſwer J. 861066 12 6 — 
— 600 
5. 13032 5519 
d. 3125 | is 
81. 


When the Rate or Time is an aliquot Part 4 I00, 
gate a like Part of the Principal, and multiply it by 
the Time or Rate, for the Intereſt ſought. 

Or when the Product of the Rate and Time is an ali - 
guot Part of 100, take a like Part of the given Prin- 
cipal, for the Intereſt ſought. 

Or when theſe are Multiples of 100, take like Mul- 
tiples of the given Principal. 


Hence all Caſes of ſimple Intereſt (where the In- 


tereſt or Amount is ſought) may be wrought by this 
Method. 


Ex. 1. What's the Intereſt of 768 J. 19s. 64 4. 
for 334 Years, at 4 per Cent? 


132 SIMPLE INTEREST: 
Or thus. 
| «> 
3.) 768 19 6; 
+256 6 64 


Anſwer 1025 6 o 
Ex. 2. of Art. 79. = - = 374 12 9 


100 ) 225 4) 374 12 9 
— 93 13 22 
2; 


Anſwer 842 18 81 as before 


Ex. 3. of Art. 79-= = 374 12 9 
374 12 9 
100) 230 20 242 74 18 64 
nes 10 S 37 9 Irs 
25's — 
Anſwer 861 13 2:2 us before. 


82. : 
To find the Intereſt for any given Number of Days. 


Rule. Multiply the Principal by che ProduRt of 
the Rate and Number of Days; this Product divid- 
ed by 36500, quotes the An wer, in the Denomina- 
tian of the Principal, after the Multiplication. Con- 
ſequently, if the Principal be reduced to 
the Anſwer will be given in Shillings; and if the 
Principal be reduced to Pence, the Anſwer will be 
given in Pence, Cc. 

Note, | When the Diviſor and any one of the Factor 
(viz. Rate or Time) can be divided by a common Mea- 
ſure, you may uſe the Quatients inſtead of the corre- 

nding given Terms. 5 * 


N F 7 7 7. 
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4 4 4 
Ex. Requir'd the Int. of 437 19 2 | Biba 
at 5 per Cent. per Ann. 


Xs 
39657 134 B70 Prod. 


350373 68 40 
= 1513 
| -& & & 100 
355%) 38 10031010 8 9 f 14616 
16031 
) 3206[2g 
2862 | 
343414 | <S 
1494 — 


Tree 7755+ Hence we might have multiplied 


by 174, and divided by 7 300; but this would have 
been no Contraction of the above. 


J. ls 


Ex. 2, Requir'd the Int, of 436 10 for 45 Da 
at 6 per Cent. — 


re | Fre 73leg ) 47 141ag (64 6 3:43 And, 
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5 What is the Intereſt of 436 J. 16 f. 84, 
for 45 Days, at 85 per Cent. 


9) 45 4136 16 8 
X — 
360 | 3. 7 36 
+5 4. 4 
365 Anſwer 47. 7s. 4 d. 


9 © 


— 
9 29. 3 


83. 
JJC 


The common Rules for Diſcompt I have given in 
the firſt Volume; the following is not ſo common. 

Rule. Firſt find the Intereſt of the given Sum (to 
be diſcompted) for the given Time; and then find 
the preſent Worth of that Intereſt ; this preſent 
Worth is the Diſcompt of the given Sum; that is, 
the preſent Worth of the Intereſt of the Debt, is the 
Difcompe of faid Debt. 

Ex. How much preſent Money ſhould I receive 
for a Debt of 49 5 J. 55. due 2 Years and 8 Months 


hence, allowing Diſcompt at the Rate of 3 per Cent. 
per Annum ? a 
8 
— 4925 5 
98505 
D. 11820160 or + 
X48 — 
108 — 100 — 945647 Intereſt. 5 
2160 _- Al ay S C fy fr 
D. 25920 4. d. 


79. 1290 — — a — 1364 16 8 Diſcount. 
8402 | 4925 5 O Debt. 


6264 
1080 | 4560 8 4 An. preſent 
Worth, 

21600 

8640 

108) 864 


K + P Nute, 
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Note, This is a Matter Curioſity only ; but the 
following are Abbreviations in Diſcompt. 


84. 
Abbreviations in Diſcampt. 


Rates. 

he (or by 9 and by 9) 

— 41 

— 26 

— 21 (or by 7 and by 3) 

— 53 and X 3 

＋ 43 and X 3 
— 27 and X 2 (or X 2, and 9 and by 3) 
83 13 

3 

| 12 — 28 and X 3 (or X 3, and —7 and by 4) 
L125 |= 9 : 


Note, Any Principal to be diſcompted for one Year 
at any of the above Rates (or for any Rate and Time, 
whoſe Produtt is equal to any of the above Rates) be- 
ing ( multiplied by the Multiplier, if any, and) diuided 
by the correſponding Diviſor, the Quote is the Diſcompt. 


Ex. How much muſt I abate of 4925 J. 5s. due 
3 Years hence, diſcompting at 25 per Cent. per Ann. 


8 
— 
+l 


+» v 0 
* 


ow coun 


| J. So 
2+ 4925 5 
XZ 4925 5 
8 therefore x 2 and +27 9 9850 10 
| 3) 1094 10 


Anſwer 364 16 8 


Ex. 
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Ex. 2. What is the Diſcompt of 447 l. 15 5. 14. 
for 2x Years, at 1 per Cent? a , 
| e 
41) 447 15 1(10 18 5 Anſwer, 
37 , 
755 
345 
17 


)205 


e eee 


be: 
SIMPLE INTEREST DECIMALLY. 


Caſe 1. Given the Principal, Rate and Time, to find 
the Intereſt or Amount, 


Rule. Reduce the odd Shillings, Pence and Far- 
things to a Necimal of a Pound Sterling, by Art. 70. 
and then multiply the Principal by the Product of 
the Rate and Time in a decimal Form, this Product 
is the Intereſt ſought. | 


Note, If the given Rate be 6 per Cent. this in a 
decimal Form is ,06; and 8 per Cent. is ,o8, and 
fo on. If the given Rate be + per Cent. the Decimal 
t5 ,0025, &c. 


Ex. 1. Requir'd the Intereſt of 897 J. 18s. 6 4, 
for 1 Year, at 7 per Cent. 


897,925 
1 X ,07 


— Anſwer 62, 85475 /. 


Ex. 2 — = = 897,925 at + per Cent. 
X „0075 


4489625 
6285475 


Anſwer 6,7 344375 J. 


- 
4 
- 


5' v 
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Ex. 3. Requir'd the * 569 J. 145. 9d. for 
4 Years, at 37 per Cent 


5697377 
- 14 = ,035 X4 


Anſwer 79,763250 l. 


the Rate. 


Rule. Divide the Intereſt by the Product of the 
Principal and Time, the Quote is the Rate. 
Ex. If in 4 Years 372/. 155. 10 d. amount to 


4841. 125. 74d. what Rate per Cent, per Annum 
was then paid for the Principal ? 


3 
Amount 484 12 7 
Principal 372 15 10 


Intereſt 111 16 9 
1 ny 
X 4 


Caſe 2, Given »  o_ Time and Intereſt, 


1491,1664 ) mn „5075 5 7% 23 the 
74558520 : Qed. 
' 200 rejected, 


Caſe 3. Given the Amount, Rate and Intereſt, to 
find the Time. 


Rule. Divide the Intereſt by the Product of the 
Principal and Rate (in a decimal Form) the Quote 
is the Time, 


Ex. 
3 


140 Simple Interefs decimally. 
Ex. In what Time will 372 J. 15 5. 10d. gain 
1114, 165, 94. at 75 per Cent. per Annum ? 


372,7916 Principal, 
X 5075 Rate. 
18639580 
26095412 


2795937100 ( 111,83750 ( 4 Years, Anſwer, 
. * 2 


Caſe 4. Given the Amount, Rate and Time, to find 
the Principal ? 

Rule. To the Product of the Time and Rate 
add 1, then divide the given Amount by this Sum, 
the Quote is the Principal ſought. 

Ex. Having lent a certain Sum for 4 Years, at 
53 per Cent. per Annum, I demand what that Sum 
was, if I receive 2053/7, 135. 4 4. for Principal and 
Intereſt ? FE 


50 
84 J. 13 
1,229) 2053, 666 (1683, 333, Cc. = 1683 6 8 Ans. 
833 
1016 
406 
406 
18 


80. 


141 } 
2 SS 


86. 
COMPOUND INTEREST DECIMALLY. 


' Caſe 1. Given the Principal, Rate and Time, to 
find the Amount. 


Rule. Raiſe the Amount of x J. for x Year (which 
is here call'd the Rate) to a Power, whole Index is 
the Time, this Power multiply by the given Prin- 
pal, the Product is the Amount fought. 

Ex. What will 372/. amount to in 3 Years, at 4 
per Cent. per Annum, compound Intereit ? 


1,04 Amount of 1 J. for 1 Year, 
X 1,04 call'd the Rate. 


1,0816 the ſecond Power. 
X 1,04 


3,124864 the third Power. 
X 372 the given Principal. 


2249728 
7874048 
3374592 


Anſwer 418, 449408 J. 


Caſe 2. Given the Amount, Rate and Time, to find 
the Principal. 


Rule. Divide the Amount by that Power of the 
Rate whoſe Index is the Time, the Quote is the 
Principal. 5 

. 


3 


142 Compound Intereſt decimally. 
Ex. What Principal will amount to 5514. 55. in 
2 Years, at 5 per Cent. per Annum 


Rate 1,05 
X 1,05 
Amount. J. 
Index 2. 1, 1025) 551,2500 ( 500 Anſwer, 


Caſe 3. Given the Amount, Principal and Rate, 
to find the Time. 


Rule. Raiſe the Rate to a Power equal to the 
Quotient of the Amount, divided by the Principal, 
the Index of this Power of the Rate, is the Time 


* 
xample. In what Time will 372 J. amount to 


J. 418, 449408 (or 418 J. 8s. 114 d. nearly) at 4 
per Cent. per Annum ? 


Princip. 372 (418, 449408 (1, 124864 Quote. 


404 
924 1,04 
1809 X 1,04 
3214 
2380 1,0816 
1488 X 1,04 


1,1 24864 Power 
equal to the above Quote , and the Index of this 
Power is 3, therefore 3 Vears is the Time ſought. 


Caſe 4. Given the Amount, Principal and Time, 
to find the Rate, 


Rule. Divide the Amount by the Principal, and 
extract that Root of the Quote, whoſe Exponent is 
the Time; this Root is the Rate fought. 


Ex. 


Compound Intereſt decimally. 143 
Ex. At what Rate per _=_ will 3724 
amount to J. 418,449408 in 3 Years ? 


— Cube Root. 
9408 (1, 124864 ( 1,04 Rate. 
30000 ) 124864 Exponent 3. 


372 ) 418,44 


_ — 124864 
GL ER TY | o tf 
Anſwer, the Rate ſought is 4 per Cent. Ann, 
Note, if the ron Time exceeds 3 gel muſt 
apply the general Rules for Extraftion Roots, here- 
after given. * 
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88. 


When the given ties are in Quantity (or 
| umber ) but ſold at di EAT ; 
| Rule. Divide the Sum of the particular Rates by 


the Number of Sorts (or Kinds) in the given Quan- 
tities, the Quotient is the mean 


Ac. «DS. 1 7 a« 
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Ex. Bought 4 different ſorts of Spices, of each 
an _ Quantity; the firſt Sort at 20 5. 64. the 

at 16s. 34. the third at 125. and the fourth 


at 9s. 4 per Ih. I demand the mean Price of 1 6. 
of the Mixture ? 


THE WORK. 


& 

'20 6 

\ 16 3 
12 0 


9 42 


4) 58 1+ Sum. 
Anſwer 14 63 the Value of 1 i, 


89. 


When the Prices are in arithmetical Progreſſion, and 
the Quantities equal, 


Rule. Take half the Sum of the leaſt and greateſt 
given Rates, for the mean Rate ſought. 


Ex. Bought 5 different Sorts of Wines (of each 
an equal Quantity) at the following Rates ; 


dix. 4 5. 65. 85. 105. 125. per Gallon; 


what do theſe Wines ſtand me per Gallon, one with 
another ? 


Note, When the Num- 4 leaſt. 
ber of Sorts is odd ; then, 12 greateſt, 
that given Rate which ex- — 
ceeds the leaſt, as much as 2) 16 Sum 
the greateſt exceeds it, is the — 
mean Rate. Anſwer 8 s. 


L 8 
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So in this Example, 8 exceeds 4, as much as 12 
excecds 8; therefore we might have taken 8 as the 
mean Rate ſought, without any preparatory Work. 

Ex. 2. Having melted to- 


gether the following Quantities leaſt 101 fine. 
of Gold, viz. 31 Ounces of greateſt 22 fine. 
151 Carats fine; ditto of 172 — 
fine; of 194 fine; of 22 fine; 2) 324 
of 133 and of 101 Carats fine, —— 


I defire to know the Fineneſs of Anſwer 161 fine. 
the Mixture ? 


90. 


Some curious Methods of ſolving Alligation, by which 
a great Variety of Anfevers may be obtain'd, which can- 
nat be found by the common Rules. 


Having the particular Rates given, and the mean 
Rate aſſign'd, to find the particular Quantities. 


After you have found the reſpective Quantities by 
the common Rules of Alligation, other Quantities 
may be found by this 

Rule. Link together any two of the Quantities 

which you intend to change) found by the common 

ules ; then to the Right of theſe Quantities, place 
the Differences of their Prices, and the mean Price 
alternately ; and increaſe or diminiſh the Quantities 
(found by the common Rules) by their oppoſite Dif- 
terences reſpectively ; that is, if the correſponding 
Prices are both greater or both leſs than the mean 
Price, you muſt increaſe one Quantity (viz. either 
by its oppoſite Difference, and (contrarily) e 
the other Quantity by its oppoſite Difference. 

But if one of theſe (two) Prices be greater, and 
the other leſs than the mean Price, then the corre- 
ſponding Quantities muſt be both increaſed or —5 

| Imi 


0 
4 
f 
C 
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diminiſhed by their reſpective oppoſite Differences: 
And the increaſed or diminiſhed Quantities thus 
found will be new Anſwers to the Queſtion, which 
could not be found by the common Rules. 

Ex. A Vintner intending to mix Wines of 16, 
14, and 2 Shillings per Gallon, defires to know 
how much he mult take of each Sort, to make a 
Mixture worth 12 5. per Gallon ? 


Gal. 
416 =16 
By b 7 =10 { Anſw. by the common Rule, 
c 2# 4+2= 6 


Now, tho' we can find but this one Anſwer by the 


common Rule of Alligation (there being no other way 


of linking applicable in this Cafe) and other Quanti- 
ties in the ſame Proportion by the Rule of Three; 

by the foregoing Rule, we may find innumer- 
able other Quantities (which are not in the ſame 
Proportion as theſe) that will equally anſwer the 
Conditions of the Queſtion. 


3 
Anſ. Anf. 
4. G. G. G 


16 10, — 22 8 10 ＋ 22 12 
121 4 10) + 4 =14 2 I0—4= 6 We. 
Hence, making the Quantity of 25. Wine inva- 
riable, we may find 6 Anſwers (beſides that found 
the common Rules) for the Quantity of the 163. 
ine may be increaſed or diminiſhed by 2 as oft as 
poſſible, if at the ſame time we (contrarily) diminiſh 
or increaſe the Quantity of of 14. Wine by 4. 
Note, The Reaſon of decreaſing the one, while we 
zncreaſe the other, is becauſe both their Rates (14 and 
16) are greater than the mean Rate 12; and the ſame 
would hold if they had been both l:ſ{s than the mean 
Rate, as obſerved in the Rule. 
L 2 VA- 
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VARIETIES. 


141264 106 8] 6] 4] 2 
limited 2| 646 104 14 | 18 26 limited. 
6] 6c 66 6] 6] 61 6 


Here we have 6 Anſwers beſides that found by the 
common Rule of Alligation; and if we increaſe 
theſe Quantities in any common Proportion, the 
Queſtion will admit an infinite Number of other 
Anſwers. 

2. Making the Quantity of 14 5. Wine invariable, 
we may vary the Quantities of the 16 and 2 Shil. 
ling Wines, which will admit an infinite Number of 
Anſwers. 

Anſ. 


Ex. 124 5 4 10 +10= 20 Gallons at 16s. 87 
2 c 6)+ 4 = 10 Gallons at 2 5. % 


Hence we may increaſe both theſe W 20 
and 10) without end, by continually adding 10 Gal- 
lons to the 165. Wine, and 4 Gallons to the 25. 
Wine. 

Note, The Reaſon we continually increaſe both Quanti- 
ties here, is becauſe one of the Rates (16 and 2) it greater, 
and the other leſs than the mean Rate 12. But we 
cannot find one Anſwer by Subtrattiaon (in this Caſe ) 
becauſe 10 taken from 10 leaves 0. 

3d. Making the 16s. Wine invariable, we may 
find other Anſwers, by varying the — of the 
145. and 2s, Wines. 


Ex. 14 510 +10 20 
12 01137 


Hence, we may continually increaſe the Quan- 
tity of the 14s. Wine 10 Gallons, if we alfo 
continually increaſe the ( amity of the 25. Wine 
* 2 Gallons. * 

_ ut 
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But though we can find an infinite Number of An- 
fevers in this Caſe, by a continual Addition, yet we 
cannot find ane Anſwer by Subtrafion, 


Again, 


Tis required to vary all the Quantities in the 
foregoing Queſtion. 


Com. Anſ. 

R. G. 

16 10 +10—2 = 18 

I2 4J 120 ＋ 4 8 
2 6 + 4 = 10 


And by this Solutiom we continually vary all the 
Quantities, by adding (as oft as we pleaſe) 8 Gal- 
lons to the 16s. Wine, 4 to the 145. Wine, and 4 
to the 2s. Wine. The ſame Method may be ar- 
plied to any Number of Things to be alligated. 

Ex. 2. A Vintner mixing Wines of 8 and 7 Shil- 
lings per Gallon, with Gin at 4s. per Gallon, and 
Cyder at 15. per Gallon, deſires to know what Quan- 
tities he ſhould take of each Sort, to make the Com- 
pound worth a Crown a Gallon ? 


Thus. 


Com. Anſ. 
R r 


e8 4)—2=2at $=16 
3 1/ + 3=4at7=28 
371 \—1=2ati= 2 

4/ 2) + 4=6at4=24 


Proof 14 70 5 5. per Gallon. 


Here alſo, all the Quantities are varied at once. 


L 3 91. 


to AL LIGATI VON. 


91. 


ALLIGATION TOTAL; 


Thus denominated, from the total Quantity's being 
aſſign d. 


Having found the proper reſpectiue Duantities by the 
common Rules, other Anſiuers may be found by this 


Rule. 1. Take that Simple, whoſe Value alone is 
greater or leſs than the mean Rate, and increaſe or 
diminiſh the Quantity of this Simple, by the Diffe- 
rence of the Differences between the Rates of the 
other two Simples, and the mean Rate. 

2, Of the remaining two Simples, let the Quan- 
tity of that Simple, whoſe Value is fartheſt from the 
mean Rate, be increaſed or decreaſed (as the for- 
mer is) by the Sum of the Differences between the 
Rates of the other two Simples, and the mean Rate. 
3. Let the Quantity of the remaining Simple be 

decreaſed or increaſed by the Sum of the Differences 
between the Rates of the other two Simples, and 
the mean Rate; that is, this Simple is to be in- 
creaſed when the other two Simples are decreaſed, 
and contrarily. 

Ex. *Tis requir'd to mix Wines of 16, 14, and 
2 Shillings per Gallon, fo that the Compound ſhal! 
contain exactly 78 Gallons, and be worth 12 5, per 


Gallon ? 
G. Anti. by R. 91. 
160 IOX3= 0 ＋ 12 = 42 
12 9 IO0X3= 30—10+4=16 
24/ 6X3=18+ 4—2=29 


Anf. by com, R. 7$ 78 


3 Os 


xv FT R8AFT FF ÞF — RF YR I PD ON 


ALLIGAT ION. 51 


Or thus. 
| Anf. 
16 - = 20 — 12 = 18 
11 6 14=4 
2 — 18 — 2 = 16 


Sum 78 Gallons. 


Hence we have two Anſwers, beſides that found 
by the common Rule (which is 30, 30, and 18 G.) 
the firſt is 42 Gall. at 16s. 16 Gall. at 14s. and 
20 at 25. 

The ſecond Anſwer is 18 at 165. 44 at 145. 


and 16 at 25. 


92. 


But there is yet a much better Method for vary- 
ing the Quantities in this Cafe (viz, Alligation mw} 
in Fletcher's Tranſlation of an anonymous Fr 
Author's Arithmetic, v:z. 

Rule. Take any Quantities of each given kind, 
whoſe Total ſhall be equal to the Total aſſign'd for 
the Compound, and find the total Value of theſe 
aſſum'd Quantities at their reſpective given Rates; 
and having found the Difference between this total 
Value (or Amount) and the true Amount : Then, 
if the falſe Amount exceeds the true (it is evident, 
that you have taken too many at a high Rate, and 
too few at a low Rate, and conſequently) you muſt 
expunge a proper Number at a high Rate, and add 
a like Number at a low Rate; and contrarily when 
the falſe Amount is too little. And 


To find the proper Number to be added at one Rate, 
and ſubtracted at another Rate, take this 


Rule. Having found the Difference between the falſe 


Amount and the true * divide this ny 
- L 4 7 
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by the Difference of any two given Rates; and if 
nothing remains, the Quotient is the Number to be 
added at the low Rate, and ſubtracted at the high 
Rate, when the falſe Amount is too great, and the 
contrary when 'tis too little. But if there is a Re- 
mainder, that Remainder muſt be divided by another 
Difference of two given Rates (and ſo on till no- 
thing remains) and the Quotient muſt be added to 
one of theſe Simples, and ſubtracted from the other, 
according as the falſe Amount is too great or too 
little, as above directed. 

Ex. Solution of the laſt Example, by this Rule. 


; Gal. 3. 5. 

Aſſum'd 55 3 
0 4209 at 14 2 40 

Quantities 18 at 2 2 30 


980. falſe Amount. 
Should be — 936 true Amount. 


4 4 — 


16— 14 = 2 ) + 44 Error, too great. 


Therefore take away 22 Gallons at 16s. and 
add 22 Gallons at 145. and then *tis evident y 
will decreaſe the total Value by 44s. (=25. X 22 
without changing the total Quantity, 


Thus. 


G Se 4.4 
24—22==12 at 162 192 
ace e at 142714 
| And 15 at 2= 30 


Proof 78 * 12=936 the true Amount. 


Or 


4. 


1: 
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Or thus. 


3 5 
14 — 2 ( 12) X 2= 24, take away 2 G. at 14s. 
and add 2 G. at 25. 
16— 14 ( 2) X10=20, take away 10G. at 16s, 
— and add 10 at 14s, 
Sum 44 = the Exceſs. 


Or thus. 
8 "Wy © We? G 
16— 2(=14)X2=238, take away 2 at 16, and add 
2 at 25. 
16—14 ( 2)X8=16, take away 8 at 16, and add 
— 8 at 145. 
Sum 44 = the Exceſs. 


And in like manner may many more Anſwers be 
found, upon this Aſſumption of the particular Quan- 
tities. Alſo, you may aſſume any other Numbers 
(whoſe Total will make 78) for the particular Quan- 
tities, by which another Sett of Anſwers may be 
found, and ſo on. 


Thus. 
„ 5 
24 (59 at 16=800 35 C54at 162864 
4 at 14= 56 FEN 2ati4= 28 
Aſſump 8 3 22 22 at 2= 44 
true Quan.738 — 904 fal. A.C78 X 12936 Pr. 
936 tr. A — 


14—2=12)— 32(2 add 2at 14 and ſub. 2 at 2 
15 — 14 2) 8(4 add zat 16 and ſub. 4 at 14 
2 
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ALLIGATION applied to the Compoſition 
of Medicines. 


93* 


Medicines (or Simples) in reſpect of their Qua- 
kties, are conſidered in ſome of theſe five Ways; 
viz. either as they are hot or cold, moiſt or dry, 
or temperate ; fo that all ſuch Medicines as are pro- 
ductive of Heat in our Bodies, are ſaid to be hot, 
and ſuch as are the Cauſe of Coldneſs are called 
cold, &c. 

The Mean between the extreme Qualities of Heat 
and Coldneſs, or between Dryneſs and Moiſture, is 
called temperate, from which every extreme Qua- 
tity differs in four Degrees; fo that a Medicine (or 
Simple) is ſaid to be either temperate, hot, cold, 
moiſt or dry, in the firſt, ſecond, third, or fourth 
Degree, for which Purpoſe the following Index is 
contrived. 


Ag]4 
8 | 3 | Qualities hot 
7126 and diy. 
611 
510 Temperate. 
416 
3 | 2 (| Qualities cold 
2|3{ and moift. 

Briſ[4 

Exponents | Degrees. 


Hence, 
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Hence, if the Index (or E ) of any Sim- 

e or Medicine be 1, it is faid to be in the fourth 
of Coldneſs or Moiſture. 

If the Index be q, it is ſaid to be in the 4th 

of Heat or ls. 
the Index be 62, it is hot or dry in 14 Degree. 
If the Index be 3, it is cold or moiſt in 12 


. if we pleaſe we may omit the Uſe of the 
Index. For when the Index of any Simple exceeds 
5, if we ſubtract 5 therefrom, the Remainder will 
expreſs what Degree of Heat or Dryneſs that Sim- 

e is in. 

n And when the Index is leſs than 5, ſubtract it 
from 5, the Remainder is the Degree of Coldneſs 
* And if the Degree and Quality be given, the I 
if the and Quali wen, the In- 
dex may be found; for if the Qu ity be hot or 
dry, then the given Degree being added to 5, the 
Sum is the correſponding Index. 
If the Quality be cold or moiſt, then the given 


Degree being ſubtracted from 5, the Remainder is 
the Index. a 


And if the Index be 5, the Quality is temperate, 
and the Degree o. I 

Note, In all theſe Compoſitions, the Indexes are al- 
ways uſed, in the ſame Manner as the Rates or Prices 
are in common Caſes of Alligation, 
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Ex. 1. An Apothecary defires to know what 
Quantities he mult take of the following Simples, to 
make a Medicine, conſiſting of 27 Qunces, hot in 
the 3d Dexree, viz. A hot in the 2d Degree; B hot 
in the iſt Degree; C hot in the 4th Degree; and 
D temperate ? 

Indexes. . OZ. 


C 4 K _ — 1&3 3 of A. 
_ 53 6 2 = IX3% 3 of B. Anſ. 
C 9X 1i+3+2=6X3=180fC. | 


9 ) 27 


Therefore multiply by 3 as above. 


Jndex. Proof, 
TX J= 2 
6X. 28> 3s 


5X 3 = 15 
9 X 18 = 162 


27 ) 216 ( 8 Index of 3 Deg, 
0 


Ex. 2. A is hot in 25, B cold in 3, C cold in 4, 
D hot in 17%, and E temperate; tis requir'd to make 
a Medicine of theſe, cold in the 2d Degree ? E 


Anſ. 
Indexes. OZ, 
—- -- [1 4] 72 
3 17 8 
3+2=5C| 5f Products. 
— -- [2D] 12 
— 22 10 
Proof 14) 42 (3 the Index of 2, 
© as requir'd, 


Ex, 
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Ex. 3. Four Ounces of A hot in 35; 5 Ounces of 
B hot i in 153; 8of C temperate; and 10 of D cold 


in 2, deing mixed together, tis requir'd to deter- 
mine the Quality of the Medicine ? 


oz. Index. 

8 

FINXCSÞ 

C 8X5='40 

D io Xx 32 30 
— — 5 temperate, 
= [EN Index. 


Anſwer -] Degree of Cold. 


Note, IF the Tandes had bee 2 3 the Aldi cine 
would then have been in 3 Degree of Heat. 


Ex. 4. Suppoſe now it were requir'd to depreſs 
the Quality of the above Medicine to the 1it Degree 
of Coldneſs, by adding ſome Quantity of one Simple 
thereto. 

To do this, you muſt throw in a larger Quantity 
of ſome Simple” in a greater Degree of Colducls than 


the iſt Degree. 


Ind. OZ. 
Ind. 
115 7 o Anſwer, to every two Qunces of the 


Medieine 55 muſt add 5 Ounces (or to 1 Ounce 
add +) of ſome Simple cold in the 35, therefore to 
27 Ounces of the Medicine you mult ; add 12 Ounces 
of a Simple cold in the 39. 
But this Caſe admits of ſeveral Anſwers, for you 
may add a proper Quantity of any Simple, whole 
Exponent is greater (when the Medicine muſt be 
hotter) or leſs (when the Medicine mult be colder) 
than the Exponent of the Degree and Quality at- 
ſign'd. 

Ex. 5. A Medicine being made up of the follow- 
ing Simples, viz. 5 oz. of A hot in ze, and dry in 


3 255 
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2*; 6 oz. of Bcold in 4, and moiſt in 1; 7 oz. 
of C cold in 1, and moiſt in 3® ; 10 oz. of D tem- 
perate in reſpect of Dryneſs and Moiſture, and hot 
in 4% 12 0z. of E temperate in reſpect of Heat and 
Cold, and moiſt in 3“; I defire to know the Tem- 
perament of the Medicine ? 


ou Ind. 4 a 
3 5X8= 40 5 $X7= Ws 
303 6X1= 6 3 JB 6X4= 24 
-JC 7X4= 28 1110 7X2= 14 
1 Dio x9 go s | DioX5= 50 
EIZ Xx 5 = 60 E EIZ Xx 2 24 
40 ) 224 49 ) 147 
55 335 

53 Index of 3 Heat. | 3:7 Ind. of 1:3 Moiſture. 


Anſwer, the Medicine is in 43 of the 1 of Heat, 
and in 1443 Degree of Moiſture. 


FEL- 


{ 159 ] 


SISSSEDEE LES SL EL e 


TS SH UW WS R495 


94- 


When the particular Stocks, and total Gain are given, 
to find the particular Gains, 


Rule 1. Find what Fraction the total Gain is of 
the total Stock, and take a like Fraction of each 
Man's Stock for his Share of the Gain. 

Or divide the total Gain by the total Stock, this 
Quote multiply'd by any Man's Stock gives his 
Gain. 

Or divide the total Stock by the total Gain ; then 
any Man's Stock divided by this Quote, gives his 
Gain. 

Rule 2. Find what Fraction (proper or impro- 
per) any Man's Stock is of the total Stock; and 
take a like Fraction of the total Gain, for his Share 
thereof. 

Rule 3. As any Man's Stock to his Gain, fo is 
any other Man's Stock to his Gain. 


Hence, 


Whatever Fraction or Multiple any Man's Stock 
is of his Gain, the ſame Fraction or Multiple is 
any other Man's Stock of his Gain. 

Or whatever Fract:on any Man's Gain is of his 
Stock, the ſame Fraction is each Man's Gain of 
his Stock. | 


There- 


ito FELLOWSHIP. 


Therefore, 


If you divide any Man's Gain by his Stock, then 
this Quote multiply'd by any other Man's Stock, 
gives his Gain. 

Or any Man's Stock being divided by his Gain, 
if you divide any other Man's Stock by this Quote, 
the Quotient will be his Gain. 

Rule 4. As the total prime Stock, to the total 
increaſed Stock; fo is any Man's prime Stock, to his 
increaſed Stock. 


7 95 
CONTRACTIONS 


In ſingle Fellowſhip, you may divide the ſeveral 
Stocks by any common Meaſure, and then uſe theſe 
Quotients inſtead of the Stocks. 

Ex. 1. 4 puts in 40 l. B 60 l. C100 J. they gain 
441. 16s. 6d. what is each Man's Share of the 


Gain ? 
410124. 
+20 610]38. 
10105 C. 
10) 44,829 


Common Multiplicand = 4, 4825 
X 2 


Anſwer, A's Gain = 8, 9650 


8 I. 
Common Multiplic. = 4,4825 4,4825 
* 3 * 5 


Anſwer, B's Gain = 13,4475 | Cs 22, 4125 


96. 
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But this Direction may alſo be applied, when the 
common Diviſor is not a common Meaſure to the 
Stocks. : 

Ex. 2. A puts in 72 J. B 36 l. and C 40 l. they 
gain 18 J. 10s. requir'd each Man's Gain? 


7212 
+363 56 I 
40] 15 
— 18,5 
45 * 
37 ) 166,5 
4,5 ——4- 45 
X 2 X I 9)X5g 


— — — ——— — — 


Anſwer, A's = 9,0 | B's = 4,5 | C's = 5,0 | 


97: 

Double Fellowſhip may alſo be contracted in like 
manner as ſingle Fellowſhip, by proceeding with the 
Stocks, or Times, or their Products, as with the 
Stocks in fingle Fellowſhip. 

Ex. A puts in bo/. for 1 Year, B 48 J. for 20 
Months, and C 36 /. for 4 Years, they gain 576 /. 
135. 3 d. what is each Man's Gain? 


— -4 . * Re, * 
60—12 [SX 3=15|3 4 
2 4X 5 22014 2 
3 X I2= 36017 
— 3576, 6625 
147 XR 5 
| 71) 2883,3125( 40,61 C. M. 
| M Then 
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Then 
40,61 40,61 40,61 
X 3 X 4 X 75 
As = 121,83 | Bs = 162,44 | 28427 


8122 


222 292,392 [ 


98. 


In Fellowſhip there are four grand Caſes, which 
may be ſubdivided into ſeveral inferior Caſes ; I ſhall 
therefore (for the Satisfaction of the Curious) give 
theſe four Cafes, with their Subdiviſions (or inferior 
Caſes) and Rules for their Solution, but ſhall leave 
the Application of theſe Rules, for the Learner's 

Exerciſe, as they are Matters of Curioſity rather than 
of Utility, 


GRAND CASES. 


1. When the Times are equal, 
The Gains are directly as the Stocks. 


2. When the Stocks are equal, 
The Gains are directly as the Times. 


3. When the Gains are equal, 
The Stocks are inverſely as the Times, and 
the Times inverſely as the Stocks. 
4. When the Stocks and Times are unequal, 


The Gains are in the compound Ratio of the 
Stocks and Times. 


GRAND 


cre 


Gain 


nd 


the 
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GRAND CASE I. 


1. Given the particular Stocks, and total Gain (or 
t Gain, or Sum of 2 Gains) to find the Gains, 


R U L E: 
As total Stock : to total Gain :: ſo is each Stock: 
to its Gain. 


2. Given the particular Gains, and total Stock (or 
1 Stock, or Sum of 2 Stacks) to find the Stacks. 


RULE, 
As total Gain : total Stock : : each Gain : its Stock. 


3. Given the increaſed Stocks, and total Gain (or 
1 Gain, or Sum of 2 Gains) to find the Gains, 


RULE. 


As total increaſed Stock : total Gain :: each in- 
creaſed Stock : its Gain. 


4. Given the Stocks, and Difference of 2 Gains, to 
find the Gains, 


RULE. 


As Dif. of 2 Stocks : Dif. of their Gains :: either 
Stock : its Gain. 


5. Given the Gains, and Difference of 2 Stacks, ta 
find the Stocks. 


\ B + & > « 
As Dif. of 2 Gains: Dif. of their Stocks :: either 


Gain : its Stock. 
M 2 GRAND 
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GRAND CASE 2. 
1. Given the Times, and total Gain, to find the Gains. 


RULE. 


As Sum of the Times : Sum of the Gains :: 
each Time : its Gains, 


2 Given the Times, and Difference of 2 Gains, to 
find the Gains. 


1 | 
As Dif. of 2 Times : Dif. of their Gains :: either 


Time: its Gain. 


3. Given the Gains, and Difference of 2 Times, 10 
find the Times. 


RULE. 


As Dif. of 2 Gains: Dif. of their Times:: either 
Gain: its Time. 


4. Given the Gains, and Sum of the Times (or Sum 
of 2 Times) to find the Times. 


RULE. 


As total Gain : Total of the Times : : either 
Gain: its Time. 


er 


te 


her 


Tum 


ther 


ND 
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GRAND CASE 3. 


1. Given the Times, and Sum of 2 Stocks, to find 
the Stocks. 

$4 
RULE. 


As Sum of 2 Times: Sum of their Stocks : : : either 
Man's Time : the other Man's Stock. 


2. Given the Times, and Difference of 2 Stocks, 10 
find the Stacks, 


RULE. 
As Dif. of 2 Times: Dif. of their Stocks :: either 
Man's Time : the other Man's Stock. 


3. - Glues che nat n to find 
the Times. | 


E ULSE. 
As the Sum of 2 Stocks: Sum of 2 Times:: 
either Man's Stock : to the other Man's Time. 


4. Given the Stocks, and Difference of 2 Times, to 


find the Times. 
EYULF 
Dif. of 2 Stocks: Dif. of their Times :: either 
Man's Stock : to the other Man's Time. 
M 3 5 
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5. Given the Sum of the Produfts of the Stocks and 
Times, and the Times, to find the Stocks (or the 
Stacks, to find the Times.) 


RULE, 


Divide the Sum of the Products by the Number 
of the Partners, the Quote is each Man's Product; 
which divided by any Man's Time, the Quote is 
his Stock (or divided by his Stock, the Quote is 
kis Time.) : 


GRAND CASE 4. 


1. Given the Stacks, Times, and total Gain, to find 
the Gains. 


RULE. 


This being a common Caſe, is folved by the 
common Rules. 


2. Given the Stocks, Gains, and Sum of the Times, 
to find the Times, 


RULE. 

Make each Man's Gain a Numerator to his Stock 

(taken as Denominator.) 
Then, | | 

As the Sum of theſe Fractions, to the Sum of the 
Times; fo is each Fraction, to its correſponding (or 
included) Time. 

Or thus. Rule 2. 

Multiply each Gain by the Product of all the 

Stocks, except its own, n 
Then, 

As the Sum of theſe Products, to the Sum of the 

Times; ſo is each Product, to its involved Time. 


3. 
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3 Given the Times, Gains, and total Stock, to find 
the Stocks, 


RULE. 


Multiply each Gain by the Product of all the 
Times, except its own. 


Then, | 


As the Sum of theſe Products, to the total Stock ; 
fo is each Product to its involved Stock. 


4. G rven the Gains, the Total of the Products, and 
the Times, to find the Stacks (or the Stacks, to find 
the Times.) 


RULE. 


As the total Gain, to the Total of the Products ; 
ſo is each Gain, to its Product. 


Then, 


Any Product divided by its Time, quotes its Stock 
(or divided by its Stock, quotes its Time.) 


5. Given the Gains, Stocks, and one Time, to find 
the other Times, 


Or, 


Given the Gains, the Times, and one Stack, to find 
the ather Stacks. 


RULE. 
As any Man's Gain (or Stock) to his Product; fo 


is any other Man's Gain (or Stock) to his Pro- 
duct ; and any Man's Product, 3 his Stock, 
quotes his Time; or divided by his I ime, quotes 

his Stock. 
Note, In the ſecond Recreation of the firſt Volume, you 
wall find Dueſtions to exerciſe moſt of theſe Caſes. 
M 4 CON- 
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CONCLUSION. 


I ſhall conclude this Work with doing juſtice to 
thoſe Gentlemen from whom I have borrowed any 
thing material, and a ſhort Explication of the few 
Characters uſed in the Book, Sc. To begin then, 
Articles 8, 10, 12, 26, 3o, are taken from Mr. Mal- 
colm's Arithmetic. — Articles 4, 16, 25, 32, 35 are 
taken from the Royal Gauger, &c. though by them 
applied to other Purpofes.—Art. 24, 45, Co, 61, 67, 
are taken from Mr. Hodgkin's, and the Sieur Monieur 
Declarecombe's Arithmetics.— Art. 46, 50, are taken 
from Mr. Hill's Arithmetic. — Art. 34, 53, 59, 04, 

o, 91, and Rule 1, of Art. 57, are taken from 

ingate's Arithmetic by Ker/ey, Shelley, and Dodſon. 
— Art. 84, and 92, are taken from Mr. Fletcher's 
Tranſlation of an anonymous French Author's Arith- 
metic. However, although what I have here afcribed 
to theſe Gentlemen are theirs in Subſtance, yet [ 
have taken the Liberty to alter the Expreſſion of 
their Rules, where 1 ſaw Occaſion, and where they 
have ſometimes given particular Rules (or Exam- 
ples) I have given general ones, and have taken the 
trouble to compoſe all the Queſtions : And to ſatisfy 
the Reader at one View, all that are marked with 
an Aſteriſk in the Table of Contents, are borrowed. 

As ſome very conciſe Methods of multiplying 
and dividing by on ay of g's, which will be found 
very uſeful in the 
mals, have occurred to me fince the Book has been 
N off, I ſnall take the Liberty of inſerting them 


Cre. 
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99. 


Te give the Product of any Number by any Line of 
g's, writing down only the Anſwer. 


Caſe 1. ben the Number 4 g's is leſs than the 
Number of Places in the other Factor. 


Rule. Draw a Vinculum over as many Places to 
the right in your Multiplicand, as there are 9's in 
the Multiplier; then put down the Exceſs of 9 
above every Figure under the Vinculum, except that 
in the Unit's Place, the Difference between which 
and 10 muſt be put down; after which add 1 to 
the Figures out of the Vinculum, and ſubtract the 
Sum from the given Multiplicand, putting, down the 
Remainders (as found) to the left of the former Fi- 


gures put down ; this complete Remainder is the 
Product ſought. 


Ex. Multiply 1234567'89 by 9999999. 
Anſwer 1234567766543211 Product fought. 


Having put down the Reſidues of the Figures 
under the Vinculum, I add 1 to the remaining Fi- 
gures (out of the Vinculum) and ſubtract the Sum 
(13) from 89, the Remainder (77) 1 put down to 
the left of the former Differences; then to the left 
of theſe, I put down all the remaining Figures of 
the Multiplicand. 


Caſe 2. Len the Number of Places in the Alultipli- 


cand does not exceed the Number of 9's in the 
Multiplier. 


Rule. Put down as many 9's as the Number of 
Places in the given g's exceeds the Number of 
Places in the other Factor (or Multiplicand) ; then 

to 
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to the right of theſe g's, put down the Exceſs of g 
above every Figure of the Multiplicand (in the ſame 
Order) except the right-hand Figure, the Difference 


betwixt which and 10 muſt be put down; then to 
the left of the g's put down the Multiplicand leſs 1. 
Conſequently, if the Number of Places in both Fac- 
tors are equal, you will not have any of the g's of 
the Multiplier to put down. 


Ex. Multiply 38703 by 99999999- 
Anſwer 3870299961297 Product fought. 


Note, Caſe 1 is deduced from Art. 8, which is 
Ar. Malcolm's. 


100. 


To multiply by any Number, the Sum of every tws 
Figures, of which, taken as many Places aſunder as 
there are Places more 1 in half the Number of 
Figures in the Multiplier, make 9. 


Rule. Multiply the given Multiplicand by half 
as many 9's as there are Places in the given Multi- 
plier (by Caſe 1. Art. 99.) then multiply this Reſult 
by the Figures plus 1, to the left of the Center of 
the given Multiplier, this Product will be the Pro- 
duct ſought. 


Ex. Multiply 4275385976 by 253'746 
426958590024 Product by 999 
X 254 


1707834 360096 
2134792950120 
853917180048 


Anſwer 108447481866096 Product. 


That 


CONCLUSION. un 

That the given Multiplier is of the required Or- 
der, is evident, for 6 and 3 is , 4 and 5 is , 7 
and 2 is , 4 two added Figures are four 


Places aſunder incluſively. 5 
But this Rule may be extended to any Multiplier 
whatever, thoꝰ not with equal Advantage in all Caſes. 
Thus, having found the Product by the neareſt 
Multiplier of the foregoing Order; then to or from 
this Product add or ſubtract the Product of your 
given Multiplicand by the Difference betwixt your 
given and aſſumed Multipliers, according as the 
given Multiplier exceeds or is leſs than the aſſumed. 


Ex, Multiply 56782394 by 7698˙2313 


— — 2301 
L * 
5208948602994 

3406602945636 

3974370083242 


Anſwer 437 1240027797322 Product. 


Note, I ben there are any Number of g's in the 
Center of your given Multiplier, the ſame Rule (as 
7 ) will hold, if you confider the g's as er- 
chuded, and take the remaining Figures as your Mul- 
tiplier ; only obſerve to multiply by as many more g's 
(or draw the Vinculum over as many more Places ) 
than in the former Caſe, as there are g's in the Center 
of your given Multiplier. 


Ex. Multiply 427385976 by 25399746. 
42738170214024 +1 
X 25 354 
1709526808 56096 
21369085 1070120 
8547634048048 


Anſwer 1085 5495234362096 


101. 
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101. 


Tv determine the Quote of any Number divided by 
any Number of g's, by Inſpectian. 


Rule. Draw a Vinculum over as many Places to 
the right in your Dividend, as there are in your Di- 
viſor ; then draw another V inculum over as many 
Places, and one more, to the left; which done, if 
to the Figures under this Vinculum you add the firſt 
Figure of the Dividend, the Sum, excluding the- 

Figure thereof, will be ſo many Figures of the 
Quote, in the ſame Order, placing the firſt Figure 
thereof under the right-hand Figure of the left-hand 
Vinculum.—Then add the firſt Quote-figure to that 
Figure of the Dividend which ftands directly over 
it; (obſerving to take in the Carriage reſulting from 
a mental Addition of thoſe to the right thereof ;) 
and put down what is under or over ten to the right 
of the former Quote-figures ; and thus proceed with 
the next Pair to the right, and fo on, till you have 

a Quote: figure under the Unit's Place of the 

Piviſor theſe F igures, thus found, make your com- 

. plete Quote: and for your Remainder, take the 

um of all the Figures (in both Lines) under the 

' right-hand Vinculum, rejecting what falls out of 
the Vinculum in the Addition. 

Ex. 1. Divide 7836598241 by 9999, givi 
the Quote and 783738 Quote. * 


Remainder. —— 
11979 Remainder. 
Note, When all the Figures in the Remainders are 


% you muſt add one ta the Ducte found by the Rule, 
AF ag cb led- ob 


—— oe 
Ex. 2. Divide 49989977 
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Ex. 1. explained. The 7 being added to 78365, 
the Sum is 7837 (rejecting the firft Figure 2 as per 
Rule) which make the four firſt Figures of the Quote ; 
then from the Sum of 8 and 9 there is 1 to carry, 
which added to the Sum of 7 and 5, makes 13, that 
is 3 to put down ; then from the Sum of 3 and 8 
there is 1 to carry, which added to the Sum of 8 and 
9 makes 18, that is 8 to put down, which completes 
the Quote.—The Sum of all the Figures under the 
right-hand Vinculum is 11979, out of which exclud- 
ing the left-hand Figure (becauſe it falls out of the 
Vinculum) the remaining Figures 1979 is the exact 
Remainder. 

Ex. 2. The Sum under the left-hand Vinculum 
(rejecting the firſt Figure) is 500, then ſuppoſing the 
5 and 8 added, gives 3 for the fourth Figure of the 
Quote; but this added mentally to 997 gives 1 to 
carry to the Sum of 5 and 8, which makes the fourth 
Figure of the Quote 4, and not 3. 

his will be found very uſeful in determining the 
finite Values of circulating Decimals. 


102. 


Having conſidered the regular Order of the Proceſs at 
Art. 13, for multiplying by any Line of 1's, the fol- 
lowing Method occur d to me, which is certainly much 
eaſier and more expeditious than any ather Method yet 
publiſhed on that Particular. 


To multiply by any Line of 1's, in the eaſieſt Manner. 


Rule 1. Put down the firſt Figure of the Multipli- 
cand for the firſt Figure of the Product ; then add the 
ſecond Figure of the Multiplicand to the firſt Product- 
figure, and the third of the Multiplicand to the ſe- 
cond of the Product; and fo on till you have added 
as many Figures of the Multiplicand (including the 
firſt) as there are 1's in the Multiplier, as in common 
Addition, carrying for the Tens, and putting down 
the reſt. 2+ 
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2. Then take the Difference betwixt the next 
left-hand Figure of the Multiplicand (increaſed by x, 
if the Sum at the laſt Step exceeded g) and the firſt 
of the Multiplicand ; which Difference add to the 
laſt Prod uct. figure if the left-hand Figure exceeds, 
otherwiſe ſubtract (adding 10 to the —— 
if needful for Subtraction); but obſerve, that the 
Carriage for Addition muſt be added to the left-hand 
Figure, and the Carriage for Subtraction muſt be ſub- 
tracted, before you ſeek the Difference betwixt the 
extreme Figures of that Step; and thus proceed, 
leaving out one Figure to the right, and taking in 
one to the left at every Step, and then adding or ſub- 
tracting the Difference of the two extreme Figures 
of every Step, as before, till you have taken in the 
Figure in the higheſt Place of the Multiplicand. 
Then proceed thus : | 

3. Having increaſed that Figure of the Multipli- 
cand, which is in the next higher Place to the ex- 
treme . right-hand Figure of the laſt Step, by 1. if 
you had 1 to carry for Subtraction from the laſt Step, 
or decreaſed it by 1 if you had I to carry for Addition, 
ſubtract the Sum or Difference from the laſt Product- 
figure, (adding 10 thereto if needful, and then add 
1 to the next Subtractor) and fo proceed, till ſub- 
tracting the next higher Figure (with the Carriage) 
of your Multiplicand from the laſt Product-figure, 
till you have ſubtracted that Figure of the Multipli- 
cand which is next to the higheſt. 

Note, I ben the Figure in the 2 of the 
 Aultiplicand is q, and there would have been 1 to 
carry thereto by common Addition, you muſt prefix 1 to 
the left of the Product found by the Rule, as per Ex. 2. 


+1 
Ex. 1. Multiply 45678235 by 111. 
Anſwer 5070284085 Product. 
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EXPLANATION. 


3 | 3+5= J | 2+8=10 | 1+8—5=4 | 1—3=4s 
and 4+4=8 | 6—2=4, and 4+8=12 | 1+5=6, 
and 8—6=2, then — and 10—3=71 
1+6=7, and — — | 


Note, The Product: Hgures are — in the Expla- 
nation. 


Ex. a. Multiply ack by 1111. 
1024059470478. 
Note, Art. 24. may be applied to Weight, or any 


—__ Denominations, to be multiplied by any whole 
umber. 


Ct. q. i. | 
Ex. Multiply 42 3 24 by 586 
X 6 
257 3 4 74 16 
3437 0 16 28 5 28) 7 
21482 © 16 428 


Anſwer 25177 © 8 


Hence any Queſtion of the Rule of Three may be 
2 by Tie Method, without reducing the mid- 
dle Term. The fame may * with Advantage 
in Menſuration. 


Ex- 


[ 176 ] 
Explanation of the Charafters uſed in this Volume. 

Signs. 

— Minus (or leſs) is the Sign of Subtraction, and 

| denotes that the Number before which this Sign is 
prefixed is a Subtractor; hence 100—98 (page 2.) 
is read 100 lefs 98, henifying their Difference. 
＋ Plus (or more) is the Sign of Addition, and de- 
notes that the Number before which it is prefixed 
is to be added; hence 6 +8 (p. 14. I. 27.) is 
read 6 more 8, ſignifying their Sum. 

X This is II of Multiplication; hand HC 4 

16. I. 3.) is multiplied by 4, - 
— the Product. r , ? 

— This is the Sign of Diviſion, ſhewing that the 
Number to the left of the Sign is to be divided 
by that to the right thereof, and denotes the 
Quote. 


— or — a Vinculum ; when a Line is drawn 
over two or more Numbers, thus 3 + 7X 4 
it is called a Vinculum, and denotes that all the 
Numbers under the Line (as connected) muſt 
be multiplied or divided, c. by the next to the 
right, according as the connecting Sign denotes; 


— — — 


bo 3F7X4 denotes that the Sum of 3 and 7 
muſt be multiplied by 4 ; whereas had they been 
wrote down without the Vineulum, thus 3+7 Xx 4, 
it would have fignified that 7 muſt have been 
multiplied by 4, and that Product added to 3. 
= Equal, this is the Sign of Equality, and denotes 
that the Numbers (or Quantities) on both Sides 
of the Sign are equal ; fo 1X4+2+ —21 
denotes that if 1 be multiplied by 4, an — 
Product added to 2, and this Sum added to 5 
times 5, the laſt Sum will be equal to 31. 
3242 6: 8 | » F <iX: 
Read thus, as to 4, ſo is 6 to 8g. 


1 
5 


* 


* 


